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PUBLIC NOTICES 


PUBLIC NOTICES 





ivil Service Commission. 
FORTHCOMING ES AMERASION. 
ASSISTANT ENGINEER in Engi- 

of the uel 


neer-in-Chief’s Department 
Post Office (20-25, with extension in certain cases), 
znd Marehb. 

The date specified is the latest at which apolientions 
can be received. A oa be made on forms to 
obtained, with particulars, from the SECRETAR 
Civil Service Commission, Burlington-gardens, London, 
Ww. 1. 7253 





INDIAN SERVICE OF SROISEERS AND : 
ENG NEERING a¥ 7m YVAN OF INDIAN 


f RAILWAY 
ag State 


Tre S ‘Secretary of 
in Council will 1922 
APPOINT a ASSISTANT YR ECUTIVE 
Case Susveces 
suitable candidates present 


for 
EXGINEERS for if so many 
Every candidate must be British caltent. ora 


ruler or subject of any State in India in respect of 
whom the Governor-General of India in Council has 
considered — 


made @ declaration that he is to be 

for will be reserved 
for candidates who -&, served in His Majesty's 
Pores, Gains ‘Che wat tor ot least ene year, or who 





have been adequate grounds from so 
serving, E ‘an candidates must have been born 
on or >? August, 1896, and on or before ist 


Indian a must have attained the age of 21 
and not attained the age of 24 years on Ist July, 1922, 
exeept that in the case of an Indian who has rendered 
—— of the nature defined in the preceding pare 


raph, ond, maxinnns age limit as for _ - em a 
will ap ly. *eSubject to maximum 
age t of 24 years tor Indian candidates will be 


maintained for the next year and will be reduced to 
ears in 1024. 

“la candidate must either (1) have obtained one 

recognised universi is 


of certain w ty degrees or other d@ 
tinctions ing, or (2) have passed Sections A 
and B of t —— Examination 


he is otherwise eligible 


must reach the India 

Printed forms, 
regardng the conditions of 
mitment. may mow be obtained from the 
Public Works Department, India 
. London, 8.W. 1. 


London 
12th December. 


; AiAat 





iozi. 7419 





(jity and Guilds (Engineering) 


COLLEGE. 
CHAIR OF BLRCreaL & ERING. 
y of the © 14 and Sailas (Engineeri. 
Col invite. APPLICATIONS for the APPOIN 
MENT to the PROFESSORSHIP and HEAD of the 
DEPARTMENT of ELECTRICAL ee 


he i uccession 
F —y t of the session 


from 

The College forms the Engineering Section of the 
b—— eee of Science and Technology aud is con- 
y 
Oot the oy and Guilds of London Institute, and 

the Company 
a copy of the terme and conditions attached to the 
appoiptmen plication to the 
SECRETARY "oO ‘one DELEGACY” "City and Guilds 
London, aS 





(Engineering) Ci liege, Exhibition-road., 





The Polytechnic, 309, Regent- 
po ee te w. 

The Governors will short! sso to APPOINT a 

HEAD of the ENG INBERING pe and 





Evening). Salary, according to Burn! scale for 
technical > ~ £700 to £900. Duties to 
September 1 

Candidates * should have good _ academic qualifica - 
tions, ? 1 and ¢ in —\oeee 
(on special form) must iene 
March, 1922. to the D R oF EDUCATION, 


5 IRECTO: 
from whem further particulars may be ene 











CAMBRIDGE. 
JULY 47n TO JULY 8ru, 
EXHIBITION OF IMPLEMENTS, &c. 


The REGULATES and FORMS A Apriaca tion 
SPACE are NOW RE 


ped owl must be —~ ~ 


1922. 


MONDAY, 20TH MARCH, 1922. 
VE STOCK ENTRIES CLOSE on MAY ist; 
POULTRY RABBITS, PRODUCE, FORESTRY and 
HORTICULTURAL EXHIBITIO “J on MAY Sonn: 
PLANTATIONS COMPETITIONS on MA Sist. 
r s R, 
ary. 
Royal Agricultural Society of England, 
16 Bedfo London, W.C, 1, 


January, 1922. 7452 


Feast Indian Railway. 


The East Indian Railwa: y is prepared 
te receive TENDERS for the Stpery and DELIVERY 


o CARPENTERS’ TOOLS, 

a) LES (Ash, Goal Shovels 
Ome tion #@ be seen at the Company's 
ft or Tools. ~ hay Ay h = Ct inten 

oe or * or as not 
aS o'clock a.m. on "Welnesds. ednesday, the ist 
pany Tera to. ihe the 2 em 0 divide 
to decline t assigning 
a see or i pot bind i to on the lowest 


ion & fee of £1 1s. is charged, 
under any be returned. 


G, E, LILA. 





for and 





: Ghe Engineer 


PRINCIPAL CONTENTS OF THIS 





The Still Engine. 


Buxton Locomotive Boiler Explosion. 


The Air Conference.—No. IIL. 
A Scottish Hydro-Electric Plant. 





Ice-Making Factory at Grimsby 
(With a Two-Page Supplement). 


Interconnection of Alternating Current Power 
Stations. 


Notching Press for Armature Plates. 


Boiler Inspection 


ISSUE. 


on the G.N.R. 

















PUBLIC NOTICES 





Met and Southern Mahratta 


RAILWAY COMPANY. LIMITED 
The Directors are prepared to receive TENDERS 


"iD 7 7 STEAM HAMMERS (7) cwt., 
15 cwt.), 

@) 11 a Gai A ARRIAGE UNDERFRAMES, 
Broad ¢ 

1 POUR WHEELED BRAKE UNDER 


FRAM Ga! Brit eee 
5 FOUR. WHEEL ED L gee VAN UNDER 
Broad 


10 cwt., and 


VAN 


FRAMES, Broad Gaus 
sa A WHEELS wand AXLES, 


auge, 
in nanidialtes with the specifications which may be 
seen at the offices of the Company The charge for 
each specification is One Guinea, which will not be 
returne1. 


(3) 


Tenders must be sent in, addressed to the SECRE- 
TARY, not iater than 2 p.m. on Tuesday, the 7th 
March, 1922, marked ‘‘ Tender for Steam Hammers,’ 
or as the case may be. 

Directors my 4 not bind themsrlvcs to accept the 
lowest or any 

Company's Offices : 
se 4 mt road, 


inster 
14th February, 1922 





anchester Corporation Water- 
ORKS 
THIRLMERE AQU UEDUCT : FOURTH PIPE 
MANUAL, AUTOMATIC AyD REFLUX 
VALV 


Ss. 
The Waterworks Committee ‘invite TENDERS fr the 
SUPPLY of 40in. MANUAL SLUICE VALVES and 
AUTOMATIC STOP VALVES and 5éin. REFLUS 
pee 3 nwo ATR VALVES, GANGWAYS, and 


other 
8 form of Tender, &c., may be obtained 
on application to Yd wooed weal a Offices, 
Town Hall, Mane! mt of a deposit 
of Five Gases which” will only iny returned to the 
tenderer provided that he shall have sent in a bona 
fide Tender. and shall have returned the documents 
be the drawings + to him, the drawings to be 
her information, if required, may be 
obtained from the Waterworks neer. 


Tenders, endorsed as directed, must be 
delivered at the Waterworks Offices. Town Hall, Man- 
chester, not later than the 14th March, 1922. 


By Order, 
THOMAS HUDSON, 
Town Clerk. 
Town Hall, Manchester, 
14th February, 1983. 


The Great Indian: . 


’ Peninsula 
= WAY COMPANY. 


The Directors repared to receive TENDERS for 
the SUPPLY of the he following ‘S STORES, namely :— 


7450 





Fee for 
sneer? 
.. LAMPS a FITTINGS ....... 
2. FIRE-BRICKS AND FIRE-CLAY. ts oa: 
6d. 


3. STATION BELLS, BIB COCKS, é&e. 
4. STATIONERY, &c. 





Speci ions and forms of Tender may be obtained 
at this cae on on pa’ t of the fee for the specification, 
— m giymens will not be returned. 

should y any application by post. 


pm 4. and postal orders should be crossed and made 
payable to the Great Indian Peninsula Railway Com- 


pany. 
Tenders must be delivered in separate envelopes, 
ressed to the undersigned, marked 


sealed and add 2 
25 hy | for Lamps and Fitti “or as the case may 
a.m, on Tuesday, the 


, not later than Eleven o'cloc 
28 bh February, 1922. 
Directors do not bind themselves to accept the 
lowest or any der 
R. H. WALPOLE, 
Secretary. 


pany's O' 





Nicholas- nn London, E.C, 4, “ 
16th February, 10922, 7459 


Com: ffices. 
48, Copthall-avenue, E.C. 
London, 15th February, *io2e 7454 


PUBLIC NOTICES 


Pert of Bristol. pana ACY A 


NEW ELECTRIC och. AVONMOTU tia 


The Docks Committee repared to ratelve TEN. 
DERS for the CONSTRUC ON of FOUR 30-Cwt, 
MOVABLE ELECTRIC JIB CRANES ant the EREC 
TION of the same in front of Shed “ A,”’ Avonmouth 


On ‘and after Monday, the 20th February, 1922, 
copies of the specification and contract drawing can 





be obtained from the un on production of a 
receipt showing that a it of £8 has been paid to 
the BRISTOL CKS MMITTEE,. 19, QUEEN 
SQUARE. BRISTOL, TO HOM ALL CHEQUES 


MUST BE MADE PAYAB 
returned to bona fide tenderers after the receipt of the 
7 with all the prescribed documents and draw- 
ngs. 

Tenders must be enclosed in a sealed envelope, 
—-s reed * ——— ——s Four 30-cwt. Electric Cranes,” 
an dd 
of the Docks Seunmattion. 19, Queen-square, Bristol. 
and must be delivered to him, accompanied by all the 

and Sontag, before 10 a.m. 
on Friday, the 17th day of March, 

The Docks Committee do not bind ‘themselves to 
accept the lowest or any Tender. 

THOMAS A. PEACE, 








Engineer, 
Engineer's Office. 
Avonmouth Docks, 
15th February, 1022. 7451 





Borough of Wimbledon. 


wire - R, CHIEF ELECTRICAL 


INEER 

The Corpuration of Wimbledon invite APPLICA 
TIONS for the above POSITIO: 

Particulars as to duties a+ ‘conditions of service 
and form of application may be obtained from the 
ndersigned. 


y will . 
Applications to vered the undersigned not 
than urday, 25th F + 1922. 
A. STEELE SHELDON, 
Town Clerk, 
Town Clerk's Office 
12, Queen’s- 
Wimbledon, 8.W. 19, 
8th February, i922. 7390 


London Colitis Council. 





REQUIRED, INSTRUCTORS in (a) TRADE 
WORK in (i.) INSTRUM RING and (ii) 
MOTOR BODY BUILDING; and (b) TECHNICAL 
bute in i.) G TECHNICAL, (i) 
INSTRUMENT M COURSES; (ec) PRAC- 
TICAL &C for 1 and Trade Courses ; 
(d) TH 108 (ineluding Arithmetic, senior, 
and Calculations for - cal Courses), 


nical fi 
of staff eligible for employment, 
at evening institutes. The pluci: 


. Salary 15s. for — 

hours’ teaching (20 increase paid 

ditionally until’ July, 1922, Tien the continuance “will 

be considered). 

alte. EDUCATION OFFICER, T.5 ~(b), 
(stam ped f 


dressed foo 
envelope = ‘tor Form T. eS (p). 
returned by 4th ae 1922. Preference given to 
peesees who served or attempted to serve with H.M. 
‘orces. Canvassing disqualifies. 
JAMES BIRD. 
7424 Clerk of the Lontion County Council, 


New 
Iscap 


Gingapore—Straits ‘Settlements. 
ENT WORKS.—CHEMIST. 
WANTED for a Cement Works recently acted 
in Singapere, » CHEMIST, with an intimate 
experience in the Manufacture of Portland 
Cement by the wet process, and familiar with the 
conduct of ana! 





yees of fuel and we by 2-- Fg A 
details pertaining to the duties of .. 
modern cement factory. are two rotary kilns 


125ft.. mills, Griffin, — (__, drive. Only fully 
experienced need 


men 
Salary £900 to £1200, "needing to experience, with 
feceiones at the works, use of motor car and 
us ; Prospects 

fur gcod man 
Applications. stating age. Dliwoe ot 9 and giving 


an 
po referring partlonlaciy to see above require- 
— with bay and accompanied by copies of sass 


timonials, be lodged 
Messrs. Cc. c “LINDSAY and "Tineke, _ Hoy 
street, Glasgow (who will supply further i Boye 
if desired), not later than Tuesday. 28th February. 
445 


feur years’ ag ; 











Re THE Cee METALS AND REIN. 
vo, oftwne COMPANY, {A4.. (oN 
UNTARY LIQUIDATION 
POINT PLEASANT WORKS. 
WANDSWORTH, 8.W. 18. 


he Liquidator is Pre 
T As! OFFERS or IN repared for 
the ASSETS of the above COMPANY, consisting 


¢ valuable ROLLING PLANT (Robertson and 
oe Pefperé). MACHINERY, EQUIPMENT, 


ceaemiiaattnebla should be addressed to the 
Liquidator, 
MAURICE "JENKS, F.C_A 


7464 6, Ol Jewry, B.C. 2. 





SITUATIONS OPEN 





Re Urban District Council. 


Ag? SALE, ¥ Peay, furnace LANCASHIRE 


OTLER, by Gallowa appliances and s quan- 
us of ART ESIAN WELL “PLANT. by Isler. The 
same can inspected at Wi Battle. 

Sussex. a mers for purchase 7 invited, and shonld 
be sent to F. C. 8 PARD., Clerk to Urban District 
Co list of the 


unci!, Battle, Sussex. from —* | 
articles for sale can be obtained on application. 7426 


Borough of Sidi 





The Corporation have SALE a Horse-drawn 
Marry went STEAM FIRE ENGINE. capacity 300 
to 350 lons per minute, the boiler of oy 


overhauling ; buat with this exception the Fire-engine 
is in good working ition and can be seen on appli- 
cation at the Fire Station, Ashby-road. 
Tenders, endo: Tender for Fire Engine,” to be 
sent to the undersigned not later than Twelve o'clock 
Noon on Saturday, the 4th March next. 
HARRY PERKINS, 
Town Clerk. 
Town Hall, Loughborough, 
18th February, 1922. 7434 





BELFAST. 
ELECTRICAL ENGINEER AND BUSINESS 
MANAGER WANTED 
The County Borough Council of Belfast a are prepared 
to receive APPLICATIONS for the APPOINTMENT 
of ELECTRICAL ENGINEER and BUSINESS 
MANAGER of r Electricity U ing 
didates, as well as having icai 
ualifications, must possess high administrative 


May, 1922, or as scon there 


state uired. 
wit ee must be on official 
t of the conditions of appointment, can be 
un . with whom app jons 
muat be lodged no 1 


later March, 1922. 
ng, directly or indirectly, will be considered 





Canvassing. 
a disqualification. 
R, MEYER, 
7425 Town Clerk, 





(ity and County Borough of | 





> 7352 WISH to THANK all APPLICANTS for 
” their APPLICATIONS for post adver, 
PR; and to inform have not been 
municated with direct that their a have 
been considered but are not erengneiia. 468 4 





ANTED. ENGINEER. Designer and Estimator, 
with knowledge of advertising and general pro- 
paganda work, by north country crane firm. Lb y- sinned 
rience, age and salary. —Address, P4930, 
Office. "Pagso wi 


SITUATIONS OPEN (oontinued) 
Page II. 





SITUATIONS WANTED, Page Il. 


MACHINERY, &c., WANTED 
Page II. 


FOR SALE, Pages Ill. and IV. 
AUCTIONS, Pages Ill. and LXXXVIIL. 


PREMISES TO LET OR WANTED 
‘Page Iti. 


WORK WANTED, Page III. 
AGENCIES, Page Il. 
MISCELLANEOUS, Page II. 





For Advertisement Rates See 
Page 185, col. 1. 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page LXXXVII, 








THE EN 


GINEER 














pen. 17, 1922 





SITUATIONS OPEN (continusd) 


MANU A URERS, 
( 


FIRM of TRON and 
ys in South Wal 


city 
Blast-furnaces, Steel Works. 
sidiary plants. State age, 
required in strict confidgmce.— 
neer Office. 


NORRE SEUSDENGE Fe ERNAN Standard 
Buildings and . Dilan, and 
estimate. Adeotabiiien essential.— Write fully, giving 
experience, *‘ ACCOUNTANTS,” c/o Pool’s Adver- 
tishng Service, 130; Pleet-streety BoC Ts87 aw 


TY +++ 





for 


a 


YRANE DESIGNER.—A Leading FIRM of CRANE 
BUILDERS in the North DESIRES to MEET 
with a GENTLEMAN throughly qualified in the 
Designing of Steel Works. Chargers and Overhead 
Cranes. Whe can e@timate costs, con- 
and interview customers. Par- 


exE and 
The Engineer Office. 


. ne Pp 
duct eee 
uucu. 
salary. mar = me 





T7431, 7TH31L A 





7 NGINEER REQUIRED for Estimating and Nego- 


‘, tiating Contracts and carrying these through to 
completion. Public school and univerdity man. pre- 
ferred. Praétical training and knowledge esign of 


Surface Condensing Plants absolutely essential. Should 
be experienced and competent salesman with good con- 
nection, whese chief duties would be to Dromote 
yr ge 3 the = of machinery of this c 

ress sivins wll particulars, with ana 
required, . The Engineer Office. : 7 salary 
[ RONFOUNDERS, Produding About 1000 Tons of 

castings per week, 4 oo work, with 
semi-akilled and skilled UIRE. the SER. 
VICES of capable WORKS M MANAG R having up-to- 
date experience in Patternmaking, Moulding and 





Machining.—-Address, stating age, experi 
salary desired, to P4955, The Engineer Office.’ a 
ae dae a P4955 A 
‘ECHANIC AL ENGINEER, Unmarried, 30/35, 


N thoroughly trained railway shops, as ASSIS- 
TANT to CHIEF MECHANICAL ENGINEER, Central 
American railway. Knowledge Spanish preferred — 
Write, ** $7 we o W. Vickers and Co., Lid., § 
Nichvias lane, E.c, > 729," 








ueeEsRATaTIVe REQUIRED§fcr Londen and 
Seuth by a well-kn 
Manufacturers to Sell thet ore Firm ol Son eee 
Preference will be diven “es & real live man with a 
a ee im this area. None but experienced men 
» 
App. tions must state age. experience, and salary 
Tequired, Copies of testimonials onl 
Applications will be tr ated with 5 pha fred re 
meineer Offi 


Address, 7470, The E 
FPQEQUIRED by Old-established Engi 

R India, experienced SALESMA® yw FE 
Stores and Hardware. Single, age about 25. of good 
address and public  acbool ae y= —Reply thy. 
stating age, ex and p: b palaey, te Z.0 
794, c/o Deacon's, Leadenhall. Street, EC. 3. 7449 rng 


S™ ART COMMERCIAL ENGINEER WANTED, 

about thirty. to Sell Heavy Pulverising Mills. 
Only capable men with good selling record need apply. 
Must good correspondent. Good connection and 
experience with collieries, cement, and chemical 
manure works an advantage. Languages also advan- 
tageous, Write fully. ing salary required, when 
free, &¢.—Address 7388, The Engineer Office. 7388 a 


worss MANAGER for Boiler and Constructional 

@ Engineering Works (Lid. Co.), Must be well up 
in this class of work and able to take charge under 
director. .Preference given to one able to invest £500 
to £1000 In sound progressive business.—Addreas in 
confidence, With full pa: of experience, age, &c.. 


fidence. 
ce, 7470 a 














to 7456, The Engineer Office. 7456 a 
J JORKS MANAGER REQUIRED for Struc- 
tural Works (old established) in the idiands, 


capable of an output of 1000 tons per month. Excep- 
tional opportunity for an experienced energetic man 
with organising ability. given to man 
having also a commercial knowledge —Address in first 
instance, stating age, experience, and salary required, 
7460, The ne Engineer Office. 7400 A 








Wnt. DRAUGHTSMAN, Expirienced in Gas- 
works and by-product plant practice.—Add. 
stating experience, age, and salary expected, 7462, 


The Engineer Office. 7462 a 
\ JANTED, TWO First-class DRAUGHTSMEN, 
accustomed to Gasworks Practice, Chemical 
Plant, and General Constructional Engineering Work. 
—Address, stating age, experience, salar te and 
giving demmirscose 7385, The Engineer 0) 7385 «4 





( DRAUGHTSMAN WANTED for Monchentes 
/ district; knowledge of Structural Work. an 
advantage. Address, stating age. experience, and 
salary required, 7432, The Engineer Office. 7432 4 


YRANE 





RAUGHTSMAN, AERIAL ROPBWAYS.— 
First-class MAN WANTED, accustomed to 
Preparing Schemes and Tenders.— 
age, experience, wages required, 
Chief Draughteman, JOHN M. 
and CO., Aberdeen. 


HENDERSON 
7455 A 





UNIOR} DRAUGHTSMAN REQUIRED for Hieh- 
eJa@ciass Firm of Heating = Ventilating Engi- 





neers.— Write, stating age, eon. to 

Box 737, Samson Clark and Co., Me x7 8, Gt. Port- 

land-street, W. 1. 7417 a 
ENIOR DRAUGHTSMAN, First-class Man, Used 


\ to highest grade Cars and Water-cooled Aero- 
engines, for firm In London district —Addreas, giving 
particulars of previons experience and salary required, 
Pea28. The Ek Office. P4020 4 





‘SHIPS’ DRAUGHTSMAN WANTED, Having Long 
\ and wide experience in the Design of Small Craft, 
Paddle Boats, Stern-wheelers. Launches, Dispatch 
Boate, &e Applicant would require to do his ewn 
drawings and calculations and should not be under 40 





years of age Give full details and state salary 
requized.— T Address, 7448, The Bagineer Re: 7448 ~ 
NOREMAN MEC HANIC .—WANTED. First-class 


MAN to Take Charee of Maintenance and Repairs 
of Machinery. Boilers, and Steam Mains in a larg 
factory in London. Must bave sound workshop train- 
ing and used to control of men. 

Apply by letter, giving full particulars, to Box 77, 
c/o Godan’. ll, Heurietta-street, Covent Garden, 
W. Cc ~~ P4937 A 


| eer ~ MAN, Working, REQUIRED for Charge of 
Smal! Engineering Shop in London (West). Good 
organiser and discipMnarian, ust be Gret-class tool 
fitter Permanent job.—Address, stating experience 
and salary, 7441, The Engineer Office. 7441 A 


— 


SITUATIONS WANTED (continued) 





~ 


DVERTISE P 

DE iS pe posh TIO Banks ati PE 

‘ ND or 

xcep' - ~ met 
xX years’ as —  y = i ~4 cae te as works 
manager with I large firm en : no inter- 
changeable work. Salary soe oe £600 per 

annum. 


Extract from recent testimonial from well-known 


engineer, & —y ious Se 
saying that 


wo—~w a be as Taptibe in ma or 
Téeconst: as a Onkineéring Works manufac. 
turing intricate soodnets requiring fine limits 
I 8 hiy his courtesy, hard work, 


and general ability.’’ 
Piase acddregs, P4954, The Eagineer One 4 
“O54 B 











Le ag AMT. “Meh. “E: (35), Late R-2. 
‘4 officer, REQUIRES APPOINTMENT; 14 years’ 
goog all-round engineering experience, works and 
office, good organising abilities.—Address, P4942, The 
Engineer Office. P4042 B 
NGINEER A MIL Mech. E., REQUTRES 


APPOINTMENT, home or abroad; 15 years 
practical and theoretical experience of large collieries, 





| veut. Py and equipment, &c.—Address 

The Engineer 0 P4765 B 
\NGINEER, Assoc. M. Inst. C.E., DE SIRES POSI- 
“4 TION of CONFIDENTIAL ASSISTANT to 


Managing Director. Advertiser has served a thorough 
appfenticeship alongsid skilled tradesmen, possesses 
sound knowledge of modern manufacturing methods, 
has had experience of labour under present-day Con 
tu works 


ditions, and can claim to be well v 
organisation and procedure. Theory at univ. ; age 36. 
— Address, P4939, . The Engineer Office. P4030 B 





SEEKS rt. 





NNGINEER, B.A. (Comte idee) - 
Manager or istant 


NTSD (continued) 













Years’ Exp. 
points, switche 
hool education, 





, Experience in 
nt, also steam and oil engine 
_ Diploma and certificates ; excellent references.” 
& Courtney-road, Waddon, Surrey. 
P4935 B 


=. MECHANICAL ENGINEER. Ex- 


Beg I ‘Rice: 2% as 


24, 


NIOR DRAUGHTSMAN (18), Sound Practical 

and aan ar 12 months D.O., good 

yecr, SEE MACKAY, 257. Amhars b-tend , 
toke \Wevington.. N. P4989 b 


ECHANICAL DRAUGHTSMAN. with | Wide — 
rience in the design and lay-out of various indus- 
power station design, and ne Rs 

TUATLON ; th 
“Paols 2 Kw 





a 
trial plants, 
The Engineer Office. 


Lee 
Coast.— Address, P4912, 





J NGINBERS' FOREMAN. Mechanical, 5 wr ~ and 
constructional, SEEKS APPOINTMENT ; shortly 
at liberty iy well-known London firm.—For par- 
tloulars address. P4906, The Engineer Offce. P46 B 
YOREMAN BOILERMAKER, Experienced, Keen 
and energetic, now sole charge 100 men, DE- 
SIRES CHANGE. Thorough practical and technical 
my excellent res, Address, P4044, The Engi 
neer O iN 1944 B 


proREMAN SMITH DESIRES APPOIN’ rMENT. 
Used to general forgings, drop stamping press 
good theoretical and practical knowledge the 
beat treatment of steel, carbonising, &c. Reliable, 
trustworthy. abstainer ; highest references. Address, 
P4045, The Engineer Office. P4045 B 


work ; 





H (40), Disengaged, REQUIRES 
0 years’ expetience in forge, drop 
smithi to locomotive, carfiage 


JOREMAN SMI 
POSLTION ; 
i and i 





masg@ production in non- tes metals, pn 
and planning.—Address, 7446, The Engineer Office. 





7446 B 
NGINEER, British (29), Goad Experience and 
references, holding B.O.T. certificate, expe- 


rien¢ed in turbines, all class of boilers, either coal er 

oil fuel, steam engines, pumps, &c. Capable of 

managing Ti ay positions ot trust and responsi- 

bility. REQUIRES BE , home, Colonies or abroad. 
-Address, Paols, The Engineer Office. 


_ Paola BB 





2NGINEER (22), 44 Years’ Pupil. Vickers Limited, 
‘, drawing-office experience, SEEKS POSEFLON at 
home or abroad ; wilting to — wean” salary 
Address, P4957, The Engineer Ottice P4957 & 
ER (32), 
Lond., 








B.Se. 
years 
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ne. 
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2 Ww. > 
building and enginéering con 
good business experience anc 
progressive APPOINTMENT ; 
required.—-Address, P4911, 





DESIRES POSITION, Works or 
Held similar Desi 





NGINEER (34) 
Chief Engineer (Mechayical) 


tion; had considerable experience in steam aud elec 
tri sea and ashere Gor references.—-Adtress, 
P49i7, The Engineer Office P4917 & 


ENGINEER MECHANIC (4@), Experienced in Plant 
lay-out and general engineering, DESIRES te 
spomible POSITION near London. Can take tom 
plete charge of plant and do all running repairs 
Address, P4908, The Engineer Office. P4908 B 





XPERT LOCOMOTIVE ENGINEER, AMI 
i —. E. (44), DESIRES CHANGE, home or 
abroad. alist in costing. organisation and pro 
duction “Cadvees. P1919, The Engineer Ooo. 
4919 B 


AVING Considerable, Commercial (Sales | and Buy- 

ing), tomatcal an 
expestensp, 2D NGINERR “en, public school aSentien 
ving his position, would like to 





desirous impro 

hear of VACANT. POsT where. be could use his full 
ability. Sound references.—Please address, P4867, 
The Engineer Office. P4867 B 





RONFOUNDRY MANAGER or GENERAL FORB.- 
MAN (36) SEBKS REB-ENGAGEMENT: capable 
taking sole contrel, know 


wiedge of up-to-date 
foundry practice, ineluding piccework, mixer, and 








good organiser; excel. refs.—Address, P4926, The 
Engin Office. pa026 B 

ECHANICAL ENGINEER, with Good All-round 

general experience as clerk and 


foreman. cost 
ble POST in any capacity, 





er, SEEKS res 
any district.—SNOAD, 36, York-road, Hitchin. 
pevez 
o™ TANK ERECTOR, BOTLERMAKER. and 
ee STRUCTURAL ENGINEER, just 
returned from the Bast (late tank erector to oil 


company), REQUIRES POSITION at home or abroad. 
good knowledge of Hindustani and y to handling 
all types of Eastern lsbour.—Address, P4956, The 
Engineer Office. P4956 B 


RGANISER of Proved Ability, MI. Mech. E.. 
DESIRES POST in advisory capacity. Wide 
commercial and manufacturing ex at home and 
ab Moderate salary and bonus according to 
results. —Address, P4052, The Engineer _ 
P4952 B 


ha DIRECTORS. eo goo (40). Mt. Mech. 
E., with wide and varied experience in works 
t. prod pee 
D -* responsible and 
Cc rei cine a board of directors 
ing satisfactory res 


cA 
control’ a employing 








progreasive POST. 
Has success- 
hands and really 


obtained i 3200 * versed in 
sales organisation, estimating and al ts 
a for stul b a — = three veut 

ass: general large 
firm. Credentials furntehed Of of the highest 
The Engineer Office. 


Moderate salary.— P4827, 
see 
Cue SEEKS JU} of motos 


Chemical or Ph Laboratory. Amount lary 
Om of first tdapeatanes. —Addreas, P4959, ™ Engler 
cr. 3B 





Paez? ® 





yours. 2 184 years, Just left Publ 


Wworss MANAGER DESIRES Similar POST on as 
ASSISTANT in large concern. Advertiser has 
special knowledge of progress work, is experienced in 


case- Shesteans. Highest 
» the ) ngsnass Office. 
P4o24 B 


and wagon work, also 
references.—Address, sess. 
INGINBERS’ TURNER, Age i26 sYears, 11 Years’ 
‘4 experience, DESIRES POSITION in Tool-toom 
er Experimental Engineering Works. Accustomel to 
precision tool, experimental and interchangeable pro- 
duction work ; two years’ supervision in last position. 
—Address, P4048, The Eugiyeer Uffice. P4éoss B 


ACHINE and FITTING SHOP + FOREM AN 
pA SEEKS POST, home or abroad. Held similar 
ee 12 years; age 38, single. Excellent 
refe., extensive Aimy | pene abroad. Se popes 
P4910, ‘The ust neet Pa 


AME LANCE NU SE 
SOR SEEKS E- 
neering works or factory; 7 y¥ 








@od WELFARE SUPER 
ENGAGEMENT in engi 
ears’ practical expe- 





rience; willing to go abroad.- Address, P4925, The 

Engineer Office. P1925 B 
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PARTNERSHIPS 


BUSINESSES. 
Wheatley Kirk, Price & Co. 


46. Watling Swen. Lenten E.C. 4 


————7w > 


‘TIVE DIRECTOR BEQUIRED, Preferably Epgi- 
neer, With full-time occupation and investment 
of £5000 in business in London &Srea. Substantial 
assets and good contracts for 1922. Last balance sbeet 
shows net profit of 30 per cent. on invested capital 
pen to investigation by solicitors and 4 Eee - 
Write, Box 1551, Sella, 167, Fieet-street. B.C, 7” 
7 c 


ECHANICAL ENGINEER, Assoc, M. Inst. C.E 
DESIRES POSITION of MANAGER of & smaii 
works with a view to Partnership. Advertiser is 
experienced in modern methods and is in » position 
to furnish sound credentials.—Address, P4941, The 

Engineer Office, Pasal c 
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NTI-PRICTION METAIS.—A FIRM of Anti- 
friction Metal Manufacturers are DESIROUS of 





APPOINTING First-class AGE? throughout the 
U.K. and abroad.—Address, 7458, Engtneer Office 
7458 D 

OAL, FERRO MANGANESE, SPIEGEL for Iron 

a oe Works. _— wine FIRM, with good 

and commerci rences, WISHES to 


REPRES EXT high-class BuITISi FIRM in Belgi 
—Send offers to ©. B., 24, St. Dunstan’s-b 
ings, St. Dunstan’s-bill. E.C. 7444 D 





Hess EY. vEags and CO., Lid.. 55, Bath-street, 
Glasgow a. - 4 large connection and qualified 
engi neering are OPEN to KEPRESENT 
first-class ENG NOINBERING FIRM throughout  § Scot 
land. 2D 








ANUFACTURERS Duden ot Reverting that 
connections sbeuld 1 Jt the AC 

RS’ AGENTS ASS of Great Britain 

and ide, E.C, 4. 


yet 
ual 

P- 
Db 


i twelfth 
ia eligible, 5 


members should Por — copy 
report. Only 


tion one. guinea . per anpuin, . 


Or ESTABLISHED MERCHANTS and ENGI- 
NEERS, with offices in London, Sheffield, New 
>, | Saati, and Kendal, REQUIRE exclusive AGENCLES 
Ty 

‘ GALVANISED CORRUGATED SHEBTS. 

STpeL oc JOISTS, ANGLES, FLATS, &c, 





modern methods, and has sound practical and BUILDING MATERIALS. 
tochatent training.Address, P4940, on Address, 7463, The Engineer Office, 7463 B 
flice. a 








Woss MANAGER DESIRES CHANGE. Adver- 
tiser has an established reputation as organiser 
and ist, is ex im the control of fully 





SITUATIONS WANTED 


MI Mech E. REQUIRES APPOINTMENT. 
em General experience England and Africa, pump- 








ing, surveying, ferro-concrete, first-class draughtsman. 
Good refs.— Address, P4936, The Engineer Office. 
P4936 BC 


r UYING ENGINEER, —The MANAGER of a Laree 
Engineering Works Purchasing Dept., who has an 


exceptionally wide know sede 
county. DESIRES » NEG kre prea ate 
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Write Z. M, 613, c/o Deacon’s, Leadenball- 
. 





street, aT el Se 7393 8 
( ‘HEMICAL ENGINEER and _MBTALLURGIST 
DESIRES POST with firm who could make use 


of bis knowledge; expert in the rec»ery of waste 
products,-- Address, P4943, The Engineer —_ 
i B 


P 
equipped engineering works, and is prepared to accept 
a moderate Salary sup ¥Y a reasonable share 
of profits —Address, P4918, The suinse Coe. 


P4918 a 
we 
Br ils Vn 





hh. MAN: AGHA, Fs ity DP TosEson. 
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home or abroad, mes 2) P4933. 
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A. ENGINEER and DRAUGHTSMAN (29), 
— constructional, B.O.T. and 





pay, certificat supervisor in excavat- 
ing, building, running and repairs of all plants, DE- 
SIRES A. - POST, home or sbroad.—Address 
P4946, The Engineer Office. P4946 > 





, Wide Experience, 
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ential—-Addreas in first 4 EY e 
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MISCELLANEOUS 


FIRM that has been Developing an impertens. and 
valuable ‘Machine Tool Wor a :— 

= —— and ioe, odes 
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weight, 
ARRANGEMENT with a eee S rt “in order order to have 


ties and financial 
ance in selling on 4 ia, ~--d-} —- Pasel, 
Office. P4001 Ef 
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Ensign Works, Victoria 
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H™ STUDENTS, London Matric., A.M.I 
ate + i Institution Exams, Really individu 
uition post ‘or Pp 
ticulars: > CONSOLTOTOI, Oe Miados aro ds Ke 
> 4 E 


si saaten. London, 





Tet 4, Pras Baths het ey 


KNOWLES M.B.E. Inst. C.E., a . be 
sonally PREPARES cAI ATES, eliher orall 1 
uring t 4 


Eis, eer vedioerne “te 


phone No., Victoria 4780, 








EARN SUBVEYIS@ AND) BEVELLING 
Thorough practical instruction siven by an expert. 
Address, E. MOUL (late L.5.W. and 8.P.D. Riys.), 





Holly bank, Woking, Pie wv 
EQUIRED, to APPRENTICE YOUTH (16) @ 
engineering. Will pay feir premium.-HAR!) 
ING, 118, High-street, Kast Ham. P4007 & 
UITION BY POST.— CB . and I, Bee Lk 


Enrol now for up Os 


inot examination. “Estab; sin yERSINGROSS 


st Oxford-road, Manchester. Ex 





PATENTS 





Sirk VALVES,—The PROT TORS of 
PATENT No, 104,007. for Bee hn 
alves."" are DESIROUS of ~~ ERE inte 
DRHANGEMENTS with, Manuisct of, 
terested parties for MANUFACTURE Prt] EXPL 
ATION of the invention In the United Kingdom on 








pogen sable terms. For particulars apply, to FEV.I1. 
and JAMES, 11, Queen Victoria-street. on, EC 
7435 # 

vr OWNER of PATENT No, 768 of 1014, Relating 

improvements in Axle t ike Bear 

° is DESIROUS of ‘NgcOrrA iG with 

interested pestle for *— TING of LICENCES 

thereunder —For formation 


Teagonal! 
apply te Mesare. LLOYD Wisk. and CO., 


Ted 
Patent Agents, No. 10, New-court, Lineoln’s lun 
London, W.0. 2. 7306 u 





HE PROPRIETOR of BRITISH Parent Re 
124.563, dated March 2 918 
ts DESIROUS of ENTE 


“* Differential Gearing,’* ING 
inte ARRANGEMENTS by way of LICENCE or 
otherwise on reasonable terms for the pur Ao 


above patent and ens ts 
~All inqatries ° 
Steger we 


EXPLOITING the 
ractical working in Great Britain 

addressed to & SINGER, 
Chicago, Tlinols. 


PROPRIE TORS ot bts LETTERS 


B 
rein NEOTLATING tor 


PATENT No. 102,411, 
treating ores. are basiKot 5 fi for 
the SALE of the above tas} or for the GRANT. 
ING of LIORNCES on reasonable for the manu- 
facture of the patented p 

inquiries 4 be add rewsed to 
BROOK Es and BON. 
55/56, “Unancety: lane, London, WA 


2 eine 4 





BRITISH PATENT No 


Ib PROPRIETOR of 
142,831, dated March = 1914. relating to ** im 
provements tn Screw HMoldtn ts DESTROUS 
of ENTERING inte, ARRANGEMENTS Ts oa way of a 
LICENCE or _ other on Treasonsab le terms for the 
purpose of EXPL OrTiNG the above patent and 
ensuring its practical w ing in Great Britain 
All inquiries to be addressed to B_ SINGER, Steger 
Building, Chicago, Minofts. 7418 & 
HE PROPRIETORS of the PATENT No. 26,954 of 


1910, for * Improvements relating to the Supply 
ot ae oxygenated Air to last of other Far- 

gre DESIROUS ot a 
ARRANGEMENTS by way of LICENCE and 
wise on reasonable terms for the purpose of EXPLOIT. 
ING the same and ensuring its full development and 
practical Ee — ey ~~ F All communica- 
tions should be ad first inetance to 

RA ASELTING. | LAKE and CO.. 

Chartered Patent Agents. 28. gomnenptes ber ~ e 
Chancery-lane, London, 





MACHINERY, &c., WANTED 














\ TANTED. a Second-hand 7 to 10-Ton ELECTRA 
STERI. FPURNAUR, preferabiy of  Blectry 
metal type or Herovlt. complete with Eleotrical 
Equipment, &c. State condition, price. and where to 
seen. Address, 7421, Toe Buagineer (Office. 
742i v 
ANTED, Good Second-hand WATER GAS 
PLANT, 60,000/100,000 db, 


cu ft. The 
Address full particulars and lowest price, 7461 The 
Engineer Office. 





a. JANTED, ONE 300 Cubic Feet or Near AIR COM- 
PRESSOR; ONE p Ring MOTOR, 400 
volts, 50 cycle, 3-phase, 60 B.H.P. mawosS. Ltd., 

Wolverhampton. 


JANTED. Soond-hand OIL and CRUDE OIL 
ad ye ks . LATHES, SLOTTING and SHAP- 
G 


Mat — ES Box 649, New Oxford- 
stzest. . 
et MACHINERY of Any Kind or 


wt P4915 F 
I ANTED.—THOMAS G. MARLOW, 
Machinery Stores, Oldridge-road, London, 5.W 


Ppae27 F 


c/o 35, 





Make 
Drying 
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7043 Fo 





YDRAULIC PUMP WANTSD, sa es = ure 
1800 to 2000 Ib. and not love thee to w 
gallons per minute. be arranged for feats or belt 


“full particulars to THE meneneAy co., 
Horsebay. Shropah! ire. e2ir 


miles WARTED : Light. About 7ft. 

at Oft. Sin, mil). New or equal. 

Address, 7457, ciated heer 
7 Ff 


79) 0 or TE 
heavy 


State wikis to be = 
Office. 





PUBLICATIONS. 
Yo * MICROSCOPE, «& Simple = vy 
Conrad Beck. Price 2s, 6d., pos TUsk. 
Sufficiently elementary fur the the beainnes. with valuable 
information for the 
and J. lt, London. 7179 


~ CHUCKS 


MANUFACTURED BY 
LTD. 


F. PRATT & CO, 
HALIFAX, ENGLAND. 

See Iiustrated Advertisement, February Srd., Page 5. 

For continuation of Small Advertise- 
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300-Ton Ice Factory at Grimsby. 


Wuar is described, we believe quite correctly, 
as being the largest electrically operated direct expan- 
sion ice-making plant in the world has recently been 
erected and put to work at Grimsby for the Standard 
Ice and Cold Storage Co., Limited, by the Pluperfect 
Refrigeration Co., Limited, of 49, Deansgate, Man- 
chester. 

Comparatively few people outside the fishing ports 
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and a 200-ton plant was erected in the year 1898, 
making a total output of 300 tons per day. 

About the same time the ice problem was being 
considered seriously by various trawler owners, 
with the result that during 1899 the Great Grimsby 
Co-operative Ice Company, Limited, built in the 
Fish Docks a new factory for an output of 300 tons 
per day. and commenced ice making in October, 
1901. The factories were eventually being pushed 
for output, and during 1905 and 1906 the shortage was 
acute. The Grimsby Co-operative Company, Limited, 


Street Swain 


FIG. 1.-PLAN OF FIRST FLOOR OF FACTORY, SHOWING ICE TANKS 


realise the large part played by ice-making machinery 
in connection with the trawling industry. Grimsby, 
or Fishopolis, as it is sometimes termed, is a town of 
80,000 inhabitants situated at the mouth of the river 
Humber. It is dependent upon the industry for 
its existence, and it is justly proud of the fact that it 
is the largest fishing port in the world. Visitors to 
the town for the first time are somewhat astonished 
when told that over 1000 tons of ice can be manu- 
factured, crushed and delivered to the trawlers daily. 

Ice making in Grimsby commenced during the 
‘seventies, when a small absorption plant, having an 
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FIG. 2-CROSS SECTION THROUGH MACHINE ROOM, 


output of 100 tons per week, was installed in Victoria- 
street, and although that plant is not in existence to- 
day, it was the beginning of what is at the present 
time one of the principal industries of the town. 
During the year 1895 the Linde British Refrigerating 
Company, Limited, decided to lay down a plant in 
Robinson-street with a capacity of 100 tons per day, 
and the building was commenced in June, 1896; 
but before the factory was completed the Linde 
Company disposed of its interest in the scheme to 
Messrs. Hagrup, Doughty and Co., now the Con- 
solidated Steam Fishing and Ice Company, Limited, 





and the installation had only been in operation a very 





then decided to erect a new factory to give an addi- 
tional output of 200 tons, which brought the firm’s 
capacity for making ice up to 500 tons per day, 
whilst a few years later certain improvements were 
carried out in connection with the plants, which 
increased the total output to 600 tons per day, and 
that, together with the Consolidated Steam Fishing 
Company's 300-ton output, was, during the years 
1913 and 1914, found quite inadequate to meet the 
demands of the fleets using the port. 

During the period of the Great War the trawling 
industry was curtailed, and only a comparatively 
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small quantity of ice was used; but the possible 
requirements of the industry at the conclusion of 
hostilities was in the mind of at least one of the 
principal trawler owners and fish merchants of the 
town, Mr. W. F. Goodwin, and he lost no time in 
convincing his friends of the necessity of further 
ice-making facilities being provided, with the 
result that in August, 1919, Mr. A. 
A.M.I. Mech. E., in company with Mr. Frederick 
Ryder, managing director of the Pluperfect Refrige- 
ration Company, Limited, met Mr. Goodwin in Grimsby 
and was commissioned to submit plans and specifi- 
cations for an up-to-date plant capable of producing 
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short period before an extension was decided upon 300 tons of ice per day and as much cold storage 


space as could be suitably dealt with on the site. 

In collaboration with Mr. E. Goodhand, architect, 
and Mr. E. 0. Williams, constructional engineer, « 
building having a frontage of 176ft. on Victor-street, 
with a depth of 140ft., was designed. The main 
building is constructed entirely of reinforced concrete, 
with the exception of brick filling between the 
concrete columns, and it consists of two floors and a 
large water storage tank of concrete above the roof. 

Serious consideration had to be given to the ques- 
tion of proper facilities for disposing and transporting 
the ice after crushing, and it was eventually decided 
to employ a fleet of electric lorries between the factory 
and the docks. It was estimated that each lorry 
would be able to do six journeys per day with five- 
ton loads, so that, with two of the vehicles acting 
as stand-bys, twelve lorries would be required 
to handle the output of 300 tons per day; but in 
actual practice much more favourable results have 
been maintained. We may say, incidentally, that we 
are informed that the electric vehicles have given very 
little trouble during the six months the factory has 
been in operation, and that the cost per ton of ice 
delivered is lower than would have been the case had 
petrol wagons been employed. The consumption 
and cost of power is very low owing to the arrange- 
ments which have been made for the batteries to be 
re-charged at any time in the factory. 

To enable the quick filling of the bags of ice, five 
ice crushers were fixed at the south side of the builc- 
ing. They discharge the ice into hoppers on to a 
platform at the ground level, where the bags are 
filled as rapidly as the human element will allow. 
Although the full output of 300 tons has not yet been 
bagged in one day, it is anticipated that when the time 
comes for the full complement to be handled, the 
300 tons of ice will be drawn from the ice tanks, 
crushed, bagged and delivered to the trawlers insid« 
of ten hours without any difficulty. The lorries 
coming in from the back of the building are loaded 
and then drive out by the front gates, so that nv 
congestion can take place, which would no doubt 
have occurred had a through road not been possible. 

Water supply was another problem which had to 
be faced, and it was eventually decided to sink two 
artesian wells at opposite corners of the site. The 
bore in each case was l4in., but whilst the well at 
the north side was put down 250ft., the south bore 
was sunk to 300ft. In each case an abundance of 
pure water was found, the yield being over 30,000 
gals. per hour from each well. The bore-holes are 
lined with 12in. tubes to a depth of 100ft., with a 
2in. internal air pipe, and the pressure is obtained 
from air compressors placed in the machinery room ; 
100 lb. pressure is require to raise the water, but this 
pressure drops to 80 lb. immediately the flow of water 
is started. The discharge from both wells is carried 
to the roof of the building into a reinforced concrete 
tank which has a capacity of 700 tons, from which 
is taken the main supply to the sixty ice tanks, each 
of which is directly connected to the water main and 
can be filled at the rate of two tons per minute. 

At the north end of the building is the entrance to 
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ICE TANK FLOOR AND COLD STORES 


the cold stores, which consist of a number of chambers 
on the ground level, of a total capacity of 150,000 
cubic feet. The chambers are cooled by the direct 
expansion of ammonia, the cooling coils being tixed 
on the ceiling of the chambers. At the south side is 
provided a sharp freezer for wet fish, the direct 
expansion coils in its rooms being arranged in the 
form of shelves about 9in. apart. The insulation of 
the cold stores on the sides, ceiling beams and columns 
is of slag wool packed at 16 1b, to the cubic foot, 
whilst the floors are covered with two layers of 3in. 
cork board laid in bitumen and finished with two 
layers of asphalt. Dunnage battens are fixed on 
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the sides of all the chambers spaced 12in. apart. 

The ice tanks are immediately over the cold stores. 
There are on the one floor sixty standard 10-ton 
Pluperfect ice tanks arranged in five rows of twelve 
tanks. Each row of tanks has a 2-ton electric crane 
for ‘* harvesting” purposes. 

The Pluperfect system of ice making is a departure 
from the systems in operation at the other factories 


FIG. 3-LOW TENSION 


in the town. The ice tanks are constructed out of 
heavy timber, and they contain a number of single 
vertical grids of tubes, the number and pitch of the 
grids being regulated by the quantity and size of 
ice blocks required; 6ft. 6in. by 3ft. 9in. by 11 ewt. 
may be taken as a very general size. For blocks of 
this size, the pipe grids are placed at 15in. centres. 
rhe grids themselves are made out of D section steel 
tubes, welded together along their flat face, each pair 


SWITCHBOARD 


simply forms round the grids and the arrangements 
are such that when the blocks are 12in. thick there 
is a space of 3in. of water between each block. 

When “ thawing off ’’ is required, one of the tanks 
is closed down, and the liquid ammonia from the 
condenser is passed through the grids on its way to 
the tanks which remain in operation. Thus the latent 
heat of the ice is utilised in ** thawing off "’ to cool the 


ul TELL 


liquid refrigerant, and sensible heat which would 
otherwise neutralise a part of its refrigerating effect 
at the expansion valves is extracted from the refrige- 
rant, an arrangement which effects a considerable 
economy. The ice when “ harvested” is all carried to 
one end of the building, where an ice crusher is fixed 
in line with each row of tanks, five in all. 

The crushers are driven from a line shaft, which 
from a 100 horse-power motor, 
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being equal to tubing having an outside diameter of 
lin. The top end of each double tube has a cap | 
welded on to it which acts as a return bend for the | 
aminmonia gas. The lower end of each half of the | 
double tube is coupled in series to the grid next to it, 
and on. The whole then forms one complete | 
It will} 
The ice 
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evaporator for the expanding refrigerant. 
moulds are 


be understood that no used. 





the driving gear all being installed on an intermediate 
floor under the ice crushers and over the cartway. 
When ice is being harvested and is not required for 
crushing, the blocks are delivered by the cranes on to 
the platform, where they are packed up and trans- 
ported into the ice stores, which are capable of con- 
taining over 1600 blocks of ice, by means of a series of 
runways fixed over the platform and on the ceiling 





FIG.4—VIEW ALONG THE 





of the cold room, the 10-cwt. blocks being quite easily 
handled and stowed, as will be seen in one of the 
illustrations in our Supplement, which also shows the 
runways over each line of blocks. 

Owing to unavoidable delays in obtaining pos 
session of part of the site the completion of the 
building was delayed several months, but it became 
imperative that ice production should be commenced 





MACHINERY ROOM 


with part of the plant, and the Pluperfect Refrigera 
tion Company, Limited, arranged to erect twenty-five 
of the sixty ice tanks and to get one of the plants 
to work, notwithstanding the fact that the ice tank 
room was at that time open to the streets. 

The work was pushed forward and the first unit 
was ready to run early in April last. Then, however, 
the contractors encountered other people's troubles in 
connection with the starting up of a turbo-generator 
at the local power station; but all difficulties were 
eventually overcome, and it was possible to commence 
ice making at the rate of 100 tons per day on July 20th, 
1921. That output was increased to 200 tons per 
day during the month of September, and the plant 
is now completed and ready for its 300 tons per day, 
as the whole of the sixty ice tanks having a total 
tank capacity of 600 tons when the ice blocks are 
frozen 12in. thick, can now be operated. 

The ‘‘harvesting’’ of the ice is accomplished véry 
quickly, and the men who before they started work 
on the job had had no previous experience in ice 
making, are able to stop freezing on a ten-ton tank, 
thaw off, ‘‘ harvest ’’ the ice, fill the tank with water 
and set it to work again in 40 minutes. As three or 
even four tanks can be “ harvested” at one time, it 
will readily be seen how quickly the day’s output can 
be disposed of. 

Upon entering the machinery room-——see Fig. 4— 
the term engine-room is a misnomer, no engines being 
visible—one is confronted by what has been described 
by various experts who have inspected the plant as a 
model layout with ample space for all purposes. 
Three ammonia compressors, 18}in. diameter by 36in. 
stroke, have been installed. Each is a complete 
unit with a separate ammonia condenser and circu- 
lating pump. The ammonia compressors are driven 
by separate 300 horse-power alternating current 
motors, the power being transmitted by means of 
eighteen l}in. cotton ropes on each machine. The 
suction pipes from the five lines of ice tanks and the 
return pipes from, the cold stores are all coupled to a 
common header, three main suction pipes being run 
from the main header to the compressors. Three 
direct coupled centrifugal ptmps are provided 
for circulating the cooling water over the condenser, 
the connections being arranged to allow either of the 
pumps to work on any of the three condensers. Two 
duplex coupled air compressors are also fixed in the 
machinery room for air supply to the artesian wells. 
The ammonia condensers, which are placed on the roof 
of the building, consist of three entirely separate 
units, but they are so arranged that either condenser 
can be operated with any of the ammonia compressors. 

For the electrical equipment the current is taken 
from the Corporation supply into high-tension switch 
cubicles at 6600_volts, 50 cycles, three phase, and 
from thence through ring mains and outgoing switches 
to three single-unit transformers, 1000 k.V.A. 6600 
415 volts oil cooled, connected to the low-tension 
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switchboard by means of multiple bus-bars. The 
transformers are delta-connected on the high-tension 
side and star-connected on the low-tension side. 
There is also one spare transformer, which, in the event 
of one unit failing, can be put into action in a very 
short time and a minimum of trouble, as the bus-bars 
are arranged in such a manner as to make all con- 
nections interchangeable with those on the spare unit. 

The low-tension switchboard contains on panel 
No. 1 one 2000-ampére main switch, oil immersed, 
totally enclosed, and fitted with no-volt release, and 
three overload coils, three ammeters, one voltmeter 
and two earth indicators. No. 2 panel has two 
500-ampére triple switches and fuses. No3 panel has 
one 500-ampére and two 200-ampére triple switches 
and fuses, and No. 4 panel has four 100-ampére 
triple switches and fuses, all with the necessary 
ammeters, 

In the machinery room there are three 300 horse- 
power motors for driving the three compressors. 
These motors are of the slip ring induction type, and 
are fitted with brush lifting and short circuiting gear. 
The machines are started as slip ring machines, 
and when they attain full speed the brushes are lifted 
and the rotor is then short circuited upon itself, 
and runs as an induction machine. All the switch 
gear is oil immersed, totally enclosed, and is furnished 
with interlocks, overload and no-volt coils. The 
driver cannot start a motor until the brush gear is 
in correct position. The rotor starters are oil im- 
mersed with “on” and “ off”’ positions for the elec- 
trical interlocks. The starter has to be in the “ off” 
position before the driver can close the switch. The 
two 80 horse-power motors for the air compressors 
are also of the slip ring induction type fitted with 
similar protective devices to those of 300 horse-power 
machines. The switch gear is similar to that of the 
larger machines. There are also three 17 horse-power 
squirrel cage induction motors for driving the circu- 
lating pumps. The starters are star-delta connected, 
and are fitted with overload and no-volts coils. The 
lift is driven by a 20 horse-power slip ring motor, 
controlled by contactor gear operated from the cage. 
The five cranes are each fitted with two motors of 
the slip ring type—2 horse-power for travelling and 
8 horse-power for lifting—-which are controlled from 
the platforms, each crane being protected by a triple 











A Scottish Hydro-electric Plant 
with Pumped Storage. 


A WATER-POWER installation possessing many novel 
features has lately been put into operation for the 
purpose of driving the Tweedvale and Tweedholm 
Mills at Walkerburn, Peeblesshire. 

Before describing the arrangement of the plant it 
may be mentioned that the village of Walkerburn 
| became a thriving community when the two mills 
were established by different proprietors in 1854, and 
that the mills owed their inception to the water power 





Kirnie Law Reservoir 
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FIG. 1—-POWER HOUSE, RESERVOIR AND PIPE LINE 

that was available in the Tweed. For a long time this 
source of power was the only one used in the mills. 
The fall available was divided between the two mills, 





pole switch and fuses. Each circuit is wired to a | 
five-way triple-pole distribution box, of Admiralty | 
type, the cable being of the cab-tire type and carried | 
in porcelain cleats. The two blower motors are of 
17 horse-power capacity and of the squirrel cage type, | 
with star-delta starters fitted with overload and no- 
volt release. The 100 horse-power motor for driving 
five ice crushers is of the slip ring induction type, and 
is fitted with similar brush lifting and short-circuiting 
device and protective gear to that of 300 horse- 
power machines All the mains are carried in cable 
racks supported by angle iron framework. 

The current for lighting, which is at 100 volts, is 
obtained from a 6600/100 volts three phase and two | 
phase oil-cooled transformer. The low-tension phases | 
are wired into a double-power switch and fuses, each | 
phase having a section box of its own. No. 1 phase, 
which feeds the ground floor, supplies eighteen half- 
watt 100 candle-power lamps in the engine-room, ten 
half-watt 100 candle-power lamps in the covered 
roadway, and forty 32 candle-power lamps in the cold 
store. All the wiring on the lighting circuits is effected 
with cab-tire cable fixed in cleats. No. 2 phase, 
which feeds the tank room, supplies thirty half- 
watt 100 candle-power lamps, the fittings for which 
are of the U-seal type, the ceiling fittings and lamp 
holders being of porcelain and designed in such a 
manner as to be filled with a special oil to make them 
safe against damp. In the ice store there are sixteen 
60-watt lamps, and there is a pilot lamp outside each 
chamber. All the distribution boxes are of the 
Admiralty pattern, and are fitted with water-tight 
glands. 

The contract for the complete equipment of the 
factory was placed with the Pluperfect Refrigeration 
Company Limited, 49, Deansgate, Manchester, 
and the erection of the plant was carried out under 
the personal supervision of Mr. A. C. Davis. 

The sub-contractors for the machinery, &c., were :— 
For the electric motors and switchgear—The General 
Electric Company, Limited, of Witton, Birmingham ; 
for the high - tension cubicles and transformers— 
Metropolitan Vickers, Limited, of Trafford Park, 
Manchester ; for the electric cranes and runways— 
Herbert Morris, Limited, of Loughborough ; for the 
ammonia compressors and condensers—The Lightfoot 
Company, Limited, of London ; for the air compres- 
sors—Reavell and Co., Limited, of Ipswich ; for the 
insulation of the cold stores—Wallington Jones and 
Co., of London ; for the electric wiring, &c.—James 
Scott, Limited, of Bootle, Liverpool; for the ice 
crushers—Pertwee and Back, of Yarmouth ; and for 
the artesian wells—J. Smith and Co., of Grimsby. 
The building was erected by Messrs. William Townson 
and Sons, of Bolton, Lancs. 


Tue Chinese Ministry of Communications is preparing 
to install a long-distance telephone between Peking and 
Harbin vid Fengtien and Tientsin, which will be in opera- 
tion this year. 





the water leaving the wheels of the upper mill and 
passing through the wheels of the lower mill before 
returning to the river. The falls utilised were respec- 


| tively 5ft. 3in. and 5ft., for although the total head 


between the intake and the point of return to the 
river was 15ft., nearly 5ft. was lost in the long head 
and tail races. The mills covered a considerable area, 
and long ago outgrew the power available from the 
old breast wheels, which together yielded only about 
110 horse-power. Other means of driving had there- 
fore from time to time been added to supplement the 


The first point decided was that the power obtain- 
able from the available head should be developed at 
one place, the obvious advantages being that an 
economical head was secured for driving the turbines, 
while the duplication of the plant and operating staff 
was avoided. It was settled that the fall should be 
concentrated at the upper mill by deepening the race 
between the two mills, as it was impossible to con- 
centrate it at the lower mill without flooding the inter- 
mediate buildings. This plan involved a considerable 
amount of excavation. The head anticipated was 
10ft. 6in., but additional improvements in the 
hydraulic conditions were subsequently made, with 
the result that the operating head is now, under 
normal conditions, slightly over 1lft. The size of the 
existing races was such that their carrying capacity 
was limited to about 240 cubic feet per second, and 
it was not found economical to increase their dimen- 
sions. Whilst this quantity of water is normally 
available throughout the year, there are especially 
dry years when the flow falls below that figure, so that 
any expenditure in increasing the capacity of the 
races was not desirable. 

The power available under the conditions stated 
above is 220 horse-power, which, it will be noted, is 
exactly double that given by the old breast wheels. 
A survey of the power requirements of the two mills 
showed, however, that a total of 450 horse-power was 
required. The problem therefore became how to find 
the balance of 230 horse-power. The mills work for 
about fifty hours per week, so that for two-thirds of 
the week the power available would not be wanted. 
With such a low head as 10ft. 6in. the storage of the 
water was quite out of the question, because the 
quantity to be stored would have been so great that 
it would have involved the flooding of valuable lands. 
Electrical storage of the surplus power was also deemed 
impracticable, and it was finally decided to store the 
power mechanically in accordance with the following 
plan. During the idle hours the turbines were to be 
run for the purpose of driving pumps, the water from 
which was to be delivered to a high-level reservoir 
and there stored for use during the working hours. 
During these working hours the water would run 
down from the high-level reservoir through the same 
pipe as it previously flowed up through, and by driving 
a Pelton wheel would generate the extra power 
required. 

A survey of the conditions proved that this scheme 
was quite practicable, for the hills immediately behind 
the mills rose up steeply to a height of over 1000ft., 
and offered an ideal site for the contemplated reservoir. 
In Fig. 1 a general plan of the site is given, and shows 
the two mills standing on the mill lade close to the 
bank of the Tweed, and the positions of the reservoir, 
the 12in. cast iron pipe line, the surge tank, and the 
Yin. steel-riveted pipe line. The 9in. high-prassure 
pipe line, to save expense, was brought as steeply 








FIG. 2—-LAYING THE 9 IN. PIPE LINE 


water power. Nevertheless, a great loss of power in 
its transmission to the scattered buildings by means 
of long lines of shafting and bevel gearing was 
unavoidable. 

Full development of the water power was impos- 
sible until the ownership of the rights for the whole 
of the fall passed into the hands of one owner. When, 
therefore, Henry Ballantyne and Sons, Limited, the 
owners of the Tweedvale Mills, purchased the Tweed- 
holm Mills in July, 1918, they decided to utilise the 
water available to the best advantage and to eliminate 
the heavy losses of transmission by introducing 
electrical driving. Boving and Co. (London), Limited, 
were asked to prepare a suitable scheme, and their 
proposals were adopted. 








CONCRETE RESERVOIR WALL 


FIG. 3—REINFORCED 


as possible down the hillside. The reservoir had to 
be placed on a saddle some little distance away, and 
was connected to the top of the high-pressure pipe 
line by a 12in. cast iron pipe running practically on 
the level round the contour of the hill. A surge tank 
was necessary at the junction point to provide or 
absorb water at times of change of load, for the 9in. 
pipe being more steeply sloped would more readily 
accommodate itself to changes of load, and on increas- 
ing loads would draw off more water than the 12in. 
pipe could immediately supply. 

This scheme provides the extra 230 horse-power 
required, for, in spite of the fact that a good deal of 
the energy available during the idle hours is absorbed 
in providing power to operate the pumps, and in 
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HYDRO-ELECTRIC PLANT AT WALKERBURN, PEEBLESSHIRE 
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GENERAL ARRANGEMENT OF THE POWER 
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pipe friction, the fact that the idle hours are more 
than the working hours fully compensates for these 
losses and enables the effective power to be more than 
doubled. 

Having described the scheme in outline, we now 
turn to the more important details. The general 
arangement of the power house is shown in Fig. 4, 
whilst various sectional elevations are given in 
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| in the event of the load coming off. To this end 
Boving’s patented system of combined needle and 
deflector regulation was adopted. On the load coming 
| off, the deflector cuts into the jet of water issuing from 
the nozzle and throws the power off the wheel. The 


needle is then allowed to move slowly forward to 
reduce the jet to the size corresponding with the new 
load, the deflector meantime taking up its position 
immediately above the reduced jet. 


In this way waste 

















Fig. 5. The low-pressure power units consist of two 
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FIG. 5 -SECTIONAL’ ELEVATIONS OF POWER HOUSE 


large double-runner horizontal Francis turbines. of 
110 horse-power each, running at a speed of 200 revo- 
lutions per minute. It will be seen that between the 
turbines a water-tight chamber is left. Each turbine 
is fitted with a large belt pulley of double width and 
100in. in diameter. The outlets from the turbines 
are inclined at an angle in order to reduce the disturb- 
ance of existing buildings, and also to give a cleaner 
exit for the water. Both the low-pressure turbines 
drive on to a single generator of 145 kilowatts running 
at 600 revolutions per minute, each end of the 
generator shaft having an overhung crowned pulley 
for the purpose. 

Under normal conditions the low-pressure turbines 
are run with hand control. . During the day all varia- 
tions in the demand are met by means of the high- 
pressure turbine. Thus the low-pressure turbines run 
on full load, and only the balance of the power 
required is drawn from the reservoir. At night, since 
the pumping load is constant, hand control suffices. 
The duplication of the low-pressure turbines has a 
considerable advantage apart from facilitating over- 
hauling. Thus, on occasions when it is necessary to 
work overtime, the central generator would be driven 
by one low-pressure turbine—for this purpose one 
turbine is provided with a governor—the other 
turbine, on hand regulation, driving its pump all the 
time. . 

In line with the generator driven by the low- 
pressure turbines are shafts carrying crowned pulleys 
exactly similar to those on the generator. These 
shafts drive the high-pressure pumps creating the 
required head of 1050ft. During the idle hours the 
belts are changed over from the generator pulleys 
to the pump pulleys. Since the quantity of water 
delivered by each pump is relatively small, namely, 
220 gallons per minute, it would have been quite 
impracticable to have run the pumps at a speed of 
600 revolutions per minute, and therefore a gear 
drive had to be resorted to in order that the pumps 
themselves might be run at 3000 revolutions per 
minute. To isolate the gear-case and prevent any side 
pull interfering with the correct meshing of the gear 
wheels, flexible couplings are provided on each side 
of the gear-boxes. 

The pumps deliver through 4in. pipes into a bus 
pipe immediately outside the power-house wall. This 
bus pipe is connected both to the 9in. high-pressure 
pipe leading up the hill to the reservoir and to the 6in. 
pipe for supplying the high-pressure turbine. This 
latter turbine is of the Pelton type, and under an 
effective head of 897ft. develops 230 horse-power. 

Because of the length of the pipe line, precautions 
had to be taken against the water hammer effect when 
the turbine was shut down suddenly, as, for example, 





of water takes place only during the few seconds of the 
regulating period. Rapidity of action is contributed 
by the deflector and economic control by the needle. 
The Pelton wheel runs at 1000 revolutions per minute, 
and is coupled direct to a 155-kilowatt generator. The 
whole electrical system is direct current, and the 
pressure adopted is 250 volts, the switchboard for 
distributing the energy being accommodated at the 
end of the machine room. 

In Fig. 6 is shown one of the low-pressure turbines 
during the course of erection in its own pit. The bulk- 
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on page 184—.is an interior view taken from the other 
end of the power-house, and shows the governor con- 
trolling one of the low-pressure turbines in the fore- 
ground, and the switchboard in the background. Fig. 
7 shows the.230 horse-power Pelton wheel with its 
generator and governor. The size of this power unit 
may be contrasted with that of the low-pressure tur- 
bines, each of which has only half the horse-power of 
this small Pelton wheel. 

Leaving the interior of the little power station, we 
come to the 9in. pipe through which the water is 
pumped to the reservoir and which brings the water 
down to the Pelton wheel. Fig. 2 shows this pipe line 
being laid in the trench up the hillside. Over the 
upper portion, where the head is less than 300ft., an 
ordinary slip joint was considered satisfactory, but, 
as seen in the engraving, for higher heads the pipes 
are flange-jointed. The faces of the flanges are 
machined, and rubber packing rings are provided to 
make the.joints water-tight. The static pressure at 
the lower end amounts to 455 lb. per square inch. 
As the pipes are buried underground except for a 
small portion near the mill, and as the water is either 
flowing up or coming down through the pipe prac- 
tically the whole time, no danger arising from frost 
is anticipated. 

At the outlet from the surge tank an automatic 
butterfly valve is provided. If by any accident a 
burst should occur in the 9in. pipe this valve would 
be operated by the increase of velocity. The valve 
would be tripped and would slowly close under the 
control of a dashpot, thus stopping the waste of water 
and preventing any possibility of a wash-out occurring. 
The surge tank is 4ft. 6in. square, and in it a 12in. 
rectangular gauge has been incorporated through 
which the whole of the discharge from the pumps can 
be diverted by closing down the valve to the reservoir. 
In this way the efficiency of the pumps can be checked 
from time to time. The top of the surge tank has 
been covered in with expanded metal to provide 
against the possibility of stones being thrown in by 
children, which might work down the pipe and 
damage the Pelton wheel. 

One of the biggest works in connection with the 
whole installation was the construction of the reser- 
voir. The longest period of pumping is from mid-day 
on Saturday till Monday morning, i.e., forty-two 
hours, and at their rated capacity the pumps will in 
that time deliver 1,108,800 gallons. During the 
working hours of any one day, if the Pelton wheel 
were kept continuously on full load, 546,750 gallons 
would be consumed in nine hours. Allowing that 
one hour of the remaining fifteen hours is lost each 
day in changing over and at meal times, the pumps 
could run for fourteen hours and replace 369,600 
gallons, the deficit being 177,150 gallons per night. 
This shortage, with the five hours’ draw-off on Satur- 
day, would lead to a total deficit when the week's 
work was finished, of 1,189,500 gallons. It will thus 
be seen that the reservoir water used during the week 
would slightly exceed the quantity pumped into the 
reservoir. It must be noted, however, that this cir- 
cumstance would only arise if the Pelton wheel were 
kept on full load during the whole of the working 
hours, a contingency that will not normally have to 
be faced. 


Thelzoqeen 








FIG, 6--ONE OF THE LOW-PRESSURE FRANCIS TURBINES 


head seen on the left was cast into the wall, which 
afterwards formed one of the sides of the water-tight 
chamber containing the belt pulleys. Fig. 8—page 
184—is an interior view of the power-house taken 
from the switchboard end. The belts coming up from 
the low-pressure turbines and driving the central 
generator are clearly shown. On the right-hand side 
are seen one of the high-pressure pumps and the gear- 
box, through which the pump is driven. Fig. 9—also 


IN ITS PIT 


Theoretically, a reservoir capacity of slightly under 
1,200,000 gallons would be adequate for the purposes 
of the scheme. A certain margin has, however, to be 
allowed to provide against the pumps being stopped 
to permit the overhaul of any part of the plant, and 
also because in times of exceptional drought it might 
not be possible to run the pumps at full capacity. It 
was therefore decided to enlarge the reservoir so as 
to provide a surplus storage capacity to carry over 
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from favourable to unfavourable weeks. A reservoir 
of 3} million gallons capacity was ultimately decided 
upon. A general view of this reservoir during con- 
struction is given in Fig. 10—page 184. The reservoir 
is 192ft. square by 15ft. 6in. deep. Because of the 
possibility of the ground not being water-tight, the 
bottom of the reservoir was formed as a 9in. slab of 
reinforced concrete laid directly on the solid ground. 
This slab contains a light mesh of steel reinforcement 
to provide against any upward stresses produced by 
changes of temperature or by hydrostatic pressure 
from the outside when the reservoir is empty. This 
meshing is shown clearly in Fig. 11—page 184. 

The reservoir walls—Fig. 3—-vary from 8in. thick 
at the top to 2lin. at the bottom, and are heavily 
reinforced, the reinforcement being tied into the floor 
that the walls can distribute their load on -the 
cantilever principle. The taper of the walls was 
increased near the foot to provide against the bending 
moment which increases rapidly as the floor is 
approached. The tensile stress in the vertical rods 
of the wall was limited to 6} tons per square inch, with 
& view to minimising the possibility of surface cracking 
taking place. A 1: 2: 4 mixture was used, and great 
care was exercised in the selection, grading and mixing 
of the constituerit parts. During a recent test no 
leakage or sweating in any part of the reservoir was 
observed. This fact is particularly satisfactory in 
view of the very difficult conditions obtaining at the 
altitude of the reservoir during its construction. 

The plant has now been in successful operation for 
several weeks. As has already been pointed out, the 
scheme was proposed by Boving and Co., Limited, 
who have acted as main contractors for the supply 
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tests on model wings to full scale work a reasonable 
degree of accuracy in prediction was now possible 
even with unusual wing forms. A recently designed 
machine had been flown with a loading of 15 lb. per 
square foot, and normal full load would be 17 Ib. 
per square foot. The wing area of this machine was 
based entirely on model tests. He agreed with Major 
Green that metal would ultimately find its place in 
aeroplane construction, but it was too early to press 
for its more extended use. 

Plywood was one of the most useful materials for 
aeroplane construction, and there was little doubt 
that great improvement could be made in its manu- 
facture, weathering qualities and preservation, if 
it were made the subject of further research. One of 
the most urgent subjects for investigation was the 
problem of control at low speeds, as in that direction 
lay the possibility of one of the chief improvements 
in safety. There was at the present time a general 
tendency to develop high lift wings, but that form of 
design called for a fair amount of full scale testing in 
the air. 

Major Mervyn O'Gorman spoke on behalf of the 
Royal Aeronautical Society. His chief point was 
the importance of all concerned with aviation, 
whether as users, manufacturers or designers, possess- 
ing technical qualifications. The designer must also 
have knowledge of the user's point of view. It was 
an old axiom that a bad purchaser-—by which he 


meant a purchaser lacking technical knowledge 
led to the production of a _ bad article. His 
own idea was that designers should have free 


access to the tactics and strategy of all operations, 
and that cadets in training for the air service should 

















FIG. 7--PELTON WHEEL, GOVERNOR AND ELECTRIC GENERATOR 


of the hydraulic equipment, including the turbines, 
governors, generators, pumps, gearing, pipes and 
valves. The generators were supplied to them by 
Bruce Peebles and Co., Limited, the pipes by Mechans, 
Limited, and the valves by Glenfield and Kennedy, 
Limited. The reservoir was designed in detail by the 
Considére Construction Company, Limited. Melville, 
Dundas and Whitson, Limited, were contractors for 
the construction work. Mr. J. Sharp, Wh. Sc., M.I. 
Mech. E., of Glasgow, acted as consulting engi. 
neer during the construction and erection of the 
plant. 





Air Conference. 
No. I1.* 


THE concluding session of the Conference was 
allocated to the discussion of the two papers on 
research by Major-General Bagnall Wild and Major 
Green respectively, and that of Major Scott on airships. 

In opening the discussion Captain de Havilland said 
that safety was one of the first matters for considera- 
tion. As a result of the large amount of research 
work on the strength of aeroplane structures it was 
possible to build machines that would not fail in the 
air provided there was reasonable duplication of vital 
members. The danger from fire could be almost 
eliminated, but research in connection with the use 
of heavy oil should be continued, not only because 
its use would ensure safety from fire, but bécause 
the fuel costs would be considerably reduced. The 
question of single versus multi-engined machines was 
very important, and he agreed with Major Green 
that the single-engined type was in practice as 
reliable as the multi-engined machine. To make 
the latter really safe from forced descents the load 
would have to be decreased to an extent which would 
render the machine impossible for commercial 
requirements. In applying the results of wind tunnel 





* No. I appeared February 10th. 


be given sufficient technical education to enable 
them to express their views on design from the mili- 
tary standpoint. The whole business of designing, 
manufacturing and operating machines must be 
co-ordinated. 

Professor Bairstow quoted the opinion of the 
chairman of the Advisory Committee for Aeronautics 
in America that the countries which had produced 
the best aircraft were those in which the greatest 
attention had been paid to the research side of aero- 
nautics. He was referring to Germany for airship and 
Great Britain for aeroplanes. Dealing with the 
question of model and full scale experiments, 
Professor Bairstow expressed the opinion that the 
information to be obtained from purely mathematical 
research would be more valuable than any experi- 
ments during the next few years. He agreed as to 
the need of more co-ordination. Progress had been 
hampered by the lack of contact between designers 
and research workers. Major Green suggested that 
the latter did not show their results in a form which 
could be applied by the designer. The truth was that 
the science of aeronautics was still too near to 
fundamental principles for application in that way. 
Something had, of course, been accomplished, but 
it could not be denied that the accident ratio in 
aeronautics was quite unparalleled in any other 
sphere of life. The task of the research worker 
and the designer was to produce a machine in which 
the risk of accident would be reduced to a minimum. 


, Referring to airships, Professor Bairstow asserted 


that in spite of the disaster to R 38, it was now fairly 


be built in this country. 

Professor W. E. Burstall discussed the co-operation 
of the universities in the research work on aircraft. 
Speaking for the Northern universities, he was able 
to say that they were quite sympathetic towards 
aeronautics, but they were hampered by lack of 
funds. Referring to engine problems, he thought 
that the work of Ricardo had brought the ordinary 


motor working with a carburetter to the limits of | culty was to make it possible for those who were 
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sonomy and practicability. General Bagnall Wild 
had referred to the question of. injection—either 
|solid or air injection. There was no doubt 
| that air injection was a most efficient method of 


|atomising and preparing the fuel for combus- 
| tion, but it suffered from the defect that with 
an engine weighing only 2} lb. per brake horse- 
| power, it was not very easy of application. On the 


other hand, the solid injection method had several 
inherent disadvantages. He could not help thinking 
that if it was proposed to undertake developments 
in that direction more basic research was needed. 
It was necessary to investigate the problem, not from 
the engine side, but with the object of determining 
at what rate various methods would subdivide 
the liquid, as it was impossible when injecting oil 
solidly through any form of orifice to break it up in 
the same way as with air. It would be more econo 
mical in the long run to spend a year or two on that 
branch of the problem in the first place. 

Sir Richard Glazebrook agreed as to the necessity 
of investigating fundamental problems. They had 
been reminded by Sir Joseph Thomson that whereas 
by means of fundamental research one might create 
a revolution, ordinary technical research could only 
achieve small and slow reforms. He hoped that 
funds would be found for fundamental investigation, 
and that having selected the right men for this work 
they would be left absolutely free. At the same time 
it should be recognised that there were many things 
which lay between fundamental research and ad hoc 
investigation which should receive attention. There 
was great need, for example, to establishthe connection 
between the results of model work in wind tunnels 
and the behaviour of aircraft in the air. Investigations 
had been in progress at the National Physical 
| Laboratory and the Royal Aircraft Factory, and a 
| good deal of knowledge of that subject had been 
gained during a recent period. Another subject 
| for research was the question of stability of aircraft, 
not only longitudinally, about which a great deal 
was known, but lateral stability, and the probable 
| behaviour of a machine under various conditions. 
| For that both wind tunnel and full scale experiments 
would have to be made. More information was 
wanted, too, as to the distribution of air pressure on 
i wings of the machine and on the propellers anc 
other parts. A greater volume of research work was 
in hand than was generally known. He had seen a 
| list of the work in progress at the National Physical 
| Laboratory. There were now seven air channels 
available in which were being carried out the general 
| investigation of stability for complete models, tests 
of the behaviour of air screws, application of the 
| strip theory to thick wings, the general theory of 
| stresses in aeroplane and airship construction, and 
|the elasticity of materials of construction. Good 
work was also being done at the Royal Aircraft 
factory. The real need at the present time was for 
the investigation of fundamental questions, such as 
| the nature of fatigue fracture, the properties of alloy 
steel and the properties of aluminium alloys. For 
that kind of work the help of the universities could 
| be obtained. Referring to airships, there was, he 
said, work which might be and should be done. It 
|} was said after the accident to the R38 that the 
debt to Nature had now been paid. It should not 
have been necessary to pay that debt if research 
work had been undertaken in time, and, indeed, 
information was available before the disaster, had it 
been utilised to the full, which would have raised 
great doubts as to the safety of that airship. It was 
not utilised, for the information was avowedly incom- 
plete and those responsible for the design of the R 38 
declined to accept the results of air-channel experi- 
ments as being a sure guide. What was wanted was 
a connecting link between full scale and model 
research. It was not possible to obtain safety and 
the high performance called for in the R 38 without 
further work, although we could to-day build a safe 
commercial airship. He would press on the Govern- 
ment the need for undertaking experiments on the 
airships which were still available, as if they were 
destroyed the first thing necessary when a fresh 
start was made would be to build airships for the 
experimental work which could be carried out now. 

Mr. A. Chorlton wanted increased concentration 
on methods of construction.. There was a tendency 
to give too much attention to the gains which might 
be made on the thermodynamic side of the engine, 
although such gains could not exceed 10 per cent., 
rather than on other aspects of the engine problem. 
| He was a firm believer in the light-weight engine, 
|}and an attack on the metallurgical side gave more 
| hope of achievement than a thermodynamic investi- 
| gation. Some of that work had been done at the 
National Physical Laboratory, and the Y model was 
one of the results. From his point of view, however, 
| the work had been too academic,and he suggested 
'that the Director of Research should obtain the 








common knowledge that a serviceable airship could | C°-operation of some of the great business firms and 
|search for a lighter weight engine in a practical 


| way from the metallurgical point of view. 


Professor B. M. Jones said that the gap between 
theoretical and technical people, which was partially 
closed during the war, showed a tendency to reopen. 
It was essential that a proportion of the technical 
ability of the industry should be represented in people 
who had a personal experience of flying. The diffi- 
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receiving technical training in aeronautics or technical 
training which could be applied to aeronautics to 
obtain the opportunity of learning to fly. He 
proposed that the Air Minister should consider a 
scheme for the formation of a small reserve made up 
of men coming from the universities or other institu- 
tions who had had theoretical training and admit 
them for a year or eighteen months into the Air 
Force. Much had been said in the course of the 
discussion about safety and regularity in commercial 
flying. Regularity meant flying in all weathers, 
but although there was an instrument available in 
the form of the turn indicator which would enable 
aviators to fly without danger in clouds, he was 
surprised to learn that none of the cross-Channel 
machines was fitted with it. 

Mr. G. D. North supported the demand for the 
greater use of metal in construction. A machine 
could be built in metal to-day which would be 
10 per cent. lighter than a wooden aeroplane and 
would cost very little more. He believed that by 
the greater use of high tensile steel, combined with 
light alloys, a structure weight of 25 per cent. was 
well within sight. 

Mr. H. B. Pollen referred to the lack of novelty 
in aeroplane design. Caproni, the Italian constructor, 
had made an endeavour to get away from orthodox 
methods and it would be interesting to have a research 
into the type of machine suggested by his experiments. 
Reference had been made to the use of steel con- 
struction, but he would point out that it was not only 
expensive, but contained a great number of small 
parts riveted together which was a disadvantage. 
The ideal at which to aim was a combination of wood 
and steel. All the main structure, compression 
members and tie-rods should be made as lightly as 
possible in steel and other parts in wood. It would 
appear that money was to be allocated to investigate 
the use of helicopters, but he would suggest that it 
would be preferable to spend the sum available on 
engine research work to determine, among other 
things, the respective merits of air-cooled versus 
water-cooled engines. The present type of commer- 
cial machine was a military type with a limousine 
body, and nothing new had been attempted except 
the introduction of the slotted and high lift wings. 
International rules were required on the subject of 
landing speeds and factors of safety, as otherwise 
those countries imposing high factors of safety would 
be at a disadvantage in the commercial field. 

Captain E. R. Hill insisted that the need of making 
the aeroplane a safer vehicle of transport was the most 
important question for those engaged in the industry. 
There was a tendency to obscure the accident risk 
by working it out to several places of decimals, but 
he would like to point out that if travelling on the 
London tube railways was as dangerous as travelling 
by air, about 300 people would be killed every day. 

In concluding the discussion, Captain Guest referred 
to the difficulties under which the Controller of Civil 


Aviation had had to work during the past eighteen | 
' 


months. Pressure had been put on the Ministry to 
curtail its operations, and during a recent period it 
had heen engaged in a life-and-death struggle to pre- 
serve its independent existence. The future of civil | 
aviation depended on the endeavour meeting with 
success, as the older Services would destroy the 
Ministry root and branch if those associated with 
aviation did not fight to keep up their end. The cross- 
Channel services had been a flying but not a com- 
mercial success, and efforts should now be transferred 
to the development of Imperial communications. He 
was doing his utmost to preserve the personnel which | 
had been employed on airship work by finding appoint- 
ments elsewhere. On the subject of the disposal of 
the existing airships or their deletion, it had to be 
borne in mind that to try to start an experimental 
service with a long period subsidy would cost just as 
much as beginning de novo in better times. He 
recognised the importance of research work, realising 
that it was on the technical and scientific sides that 
progress depended. The suggestions which had 
emanated from the Conference would have the careful 
consideration of the Air Ministry. 


EDUCATIONAL INTELLIGENCE. 


Tux Council of the University of Sheffield at its last meeting | 
made the following appointments :—(1) Mr. Douglas Hay 
B.Sc. (London), A.M. Inst. C.E., to the Chair of Mining; and | 
(2) Mr. A. J. Saxton, M.Sc. (Sheffield), to the post of Assistant 
Lecturer in Physics. 


Tue JOURNAL OF THE INsTITUTE OF METAIs, VoL. XXVI.—The 
work done at the Birmingham weeting of the Institute of 
Metals occupies the greater portion of this volume, the twelve 
papers read at that meeting being printed in full with the | 
discussions. But occupying a foremost place in the volume is | 
the hitherto unpublished May Lecture by Professor Thomas | 
Turner, in which the author points out that the casting of metals 
18 not @ science but an art, yet an art which is based u 
scientific principles. He speaks sympathetically of the foundry | 
worker, for “‘in the final operations, success or failure depends | 
upon the skill, attention and devotion of the experienced work- | 
man, who as 4 result of years of training has acquired a know- 
ledge which he is often unable to express in words, but which 


Ss 


it is the desire of every true craftsman to impress upon the 
product which is the outcome of his labour.” The final section 
of the volume is a comprehensive survey of recently 


ublished throughout the world, and dealing with the non- 
errous metals and related industries. This section has now 
reached such dimensions tha* it occupies uearly as many pages 
a6 the entire pre-war volume issued by the Institute. 
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efficiency a proportional saving in fuel consumption would be 
effected of 26 per cent. s 

No sane man wishes to disparage the excellent and necessary 
work of the Electricity Commissioners, but even Commissions 
have to be paid for. If reference is made to the first annual report 
of the Electricity Commission and to the balance sheet therein, 
the net cost of the Commission for the year will be seen to have 
been a little over £40,000. To gain a reduction of 18 per cent. 
in present fuel consumption in the power stations of this country 
is well worth a paltry £40,000 a year. But to obtain a possible 
(or even greater ?) reduction of 26 per cent. would be even better 
worth the money. Yet £40,000 spent in a research that would 
admittedly revolutionise power production is known only in the 
dreams of good scientists. In this country it is, alas, to the good 
bureaucrat alone (in spite of minatory axes) that such jolly 
dreams come true. Norman Davey. 

Ewell, February 11th. 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


ECONOMY AND THE GAS TURBINE. 


Sin,— Yesterday's issue of Tux ENGINEER is noteworthy, in 
particular to the student of thermodynamics ; in general, to the 
statistician and to the economist. For it contains, first, Mr. 
Hepburn's letter, a most illuminative commentary upon the gas 
turbine ; secondly, the Electricity Commissioners’ figures for 
fuel consumption in central power stations; and thirdly, an | 
adivirable leader upon power economy. I wish later to correlate 
the particular with the general: to consider the solution of a 
problem in thermodynamics as an economic asset ; but first 1 


| will be needed. 


should like to reply to Mr. Hepburn. 
I owe Mr. Hepburn an apology. 


with me. 


solution of the gas turbine problem is near at hand. 


The following comparative analyses of gas turbine cycles 
(heat absorption at constant pressure) working with the common 
rotary compressor and with the kinetic compressor are signifi- 
For the sake of simplicity an “ air standard” has been 
herewith adopted, the thermodynamic constants assumed being 


cant. 


as follows :— 


Cc, 24 
Cc, = .17 
y = 1.41 


The expansion ratio is taken to be 10 and to be wholly sub- 
at 


atmospheric. The after is taken 
773 deg. abs. 
initial temperature in the cycle. 
gas, W, will be 177 T.U. (adiabatic expansion). 


will be 43 T.U. 


temperature expansion 


compression in the pump, w, (isothermal com 
pression). 
(a) System with Rotary Compressor.—Efficiency 
.7. Efficiency of pump oF. 
system, E (.7W 7)/H - 215. 
(6) System with Kinetic Compressor.—As above, 


w= 43, H 


of 





-—-w 


Ww 


same as in the above case, except in respect to residual velocity. 
Let the efficiency of the kinetic compression be .85; the T.U.’s 
50 T.U. 


required for the negative work then become w/.85 
This leaves 127 T.U. for the turbine. Since the residual velocity 


is absorbed in the negative work, the efficiency of the turbine 


may be taken at .8. Thus E = (.8(W 50))/H . 347. 


Therefore method (b) gives an increase in overall efficiency over 


method (a) of about 60 per cent. It is clear that in any kinetic 
compression system there must be a minimum loss in velocity 
between turbine and pump. 
the cooler must be initially equal to that of the turbine exit 
and this area must decrease as the volume of the cooled gases 
Thus, if T, and T, be the absolute temperatures of 


decreases. 
the gases entering and leaving the cooler, the initial and final 
areas A, and A,, then A,/A, T,/Ts. 
The velocity of the gases passing through the cooler will be 

. = 3000 ft. /sec. 

The delivery required for a 1000 brake horse-power turbine 
under these conditions is 3.87 lb. per second. 
exit area from turbine equal to inlet area to cooler of 62 square 


v, 2¢J 50 


inches. 

If T, be 288 deg. abs., the heat to be absorbed in the cooler 
becomes 1,620,000 T.U. per hour. Assuming a heat transference 
of 2000 T.U. per square foot per hour, 810 square feet of surface 
With tubes of lin. diameter this makes seventy- 
nine tubes 40ft. long to provide the required passage area and 
cooling surface. These figures are only meant to be indicative. 

This brief analysis shows something of the conditions of Mr. 
Hepburn’s thesis. Whether or no the direct absorption of the 
negative work by the residual kinetic energy of the gas is ppac- 
tically feasible, and, if so, by what means this end is to be 
achieved, I can venture no opinion. But the problem seems 
to be worthy of further inquiry. 

The more general relation of the gas turbine problem to 
economy in power seems to be inadequately understood ; even 
Mr. Hepburn refers to the Diesel engine, and the gas turbine 
seems to be conceived by many as a competitor with the gas 
engine. 

1 would reiterate with the utmost insistence that the internal 


| combustion turbine is primarily a rival to the steam turbine. | 
Although the steam turbine has a far lower efliciency than the | 


gas engine, it is universally used for large powers, since there is a 
power limitation in all internal combustion piston engines. 

I will state no figure for this limitation of power per cylinder. 
I know well that whatever figure 1 stated, this journal would be 
snowed under for weeks afterwards by letters from makers of 
such machines who have successfully exceeded the limit stated. 
I would be told that there is a gas engine in Timbuctoo with 
2000 horse-power per cylinder, a Diesel engine in Nova Zembla 
with 3000 horse-power per cylinder, and so on. Still the fact 


remains that all internal combustion piston engines are limited | 


as to power whilst the turbine is, for all practical purposes, 
unlimited as to power. 

I repeat that the gas turbine competes essentially with the 
steam turbine. 


If the figures of the Electricity Commissioners, published in | 


yesterday's issue of this journal, be consulted it will be noted 
that of the total 5000 millions of units generated in this country, 
28 millions, or .56 per cent., were generated by internal com- 
bustion engines. The best coal consumption quoted for the 
steam-driven stations is given as 1.78]b. per unit generated, 
corresponding to an efficiency of 17.75 per cent. The average 
coal consumption for all sizes of stations is quoted at 3.32 Ib. 

Apart from the thesis discussed in the beginning of this letter, 
an efficiency of 30 per cent. should be obtained with the constant- 
pressure gas turbine, working within accepted limitations. If 
the efficiency of the gas producer be taken at 80 per cent., an 
overall efficiency of 24 per cent. is obtained corresponding to the 
17.75 per cent. best efficiency quoted abover 

From the tables published by the Commissioners it will be 
seen that the average consumption for power stations of over 
50 million units is 2.71lb. The recommendation of the Elec- 


| tricity Commissioners, I take it, is to reduce the present average 


consumption of 3.32 lb. to the 2.71 1b. value by centralising the 
stations. That is to say, to reduce the present consumption by 
18 per cent. 
If it were possible to lace the steam turbine plant of. 
7.75 per cent. efficiency with a gas turbine plant of 24 per cent 


In my letter of January 27th 
I doubted the quantitative value of his suggestion, but since 
reading his letter in yesterday's issue, his argument has prevailed 
If a kinetic compressor of the kind conceived by Mr. 
Hepburn can be made to work in practice, it seems that the 


This gives a value of 1510 deg. abs. for T,, the 
The work done per pound of 
The work of 


The heat put into the system, H, will be 293 T.U. 
turbine 


Then overall efficiency of the 


= 293, and the efficiency of the turbine remains the 


Therefore, the sectional area of 


This gives an 





retained, ¢.g., assuming a boiler with an efficiency of 70 per cent., 
| for every 100 B.Th.U. put into the air the contents of the boiler 


storage ; the expansion strains on the boiler are not eliminated, 














































































SOME POINTS IN MANUFACTURING. 

Sin,—-Your correspondent, in the issue of ‘Tas Encuvegr for 
February 10th, Mr. H. T. Fowler, states the current views of the 
British motor manufacturer in saying that the Ford system of 
manufacture is not suitable for this country, owing to the limita- 
tions of the market at home. 

This is, of course, true as far as it goes, but the fact remains 
that the market for British-made cars would have been very 
much greater had the greater number of British manufacturers 
made the type of car that most people in the world want, and 
left the high-priced luxury cars in the hands of the few. I 
venture to say that in the British Empire we have almost as 
big 4 natural potential market as has the United States, a market 
in which we have the natural advantages of sentiment and close 
business connections, and the artificial advantage in most cases 
of a preferential duty. I have personally seen appeals from all 
the Dominions and most of the Colonies for a good general service 
car of British manufacture. Instead of catering for this trade, the 
British manufacturer has contented himself with sitting down 
behind a high tariff barrier and building cars that few persons 
can afiord. Seeing that the present Government have no settled 
policy regarding protection—and as a coalition of free traders 
and tariff reformers cannot well have one—and with a General 
Election in the offing, the position of three-quarters of the 
British motor trade is, to say the least, precarious. On the other 
hand, cheap transport is the life-blood of all the other industries, 
and no Government could long resist a sustained appeal to permit 
the free import of the type of vehicle that the British manu- 
facturer, for the most part, does not deign to make. 

However, 1 am in @ position to traverse the statement about 
the failure of mass production as applied to motor cars, There 
was a general failure in the motor trade, but the firms who are 
best able to ride out the storm are those whose production costs 
have been reduced by just those methods described in the Ford 
article. These firms to-day are the ones who produce full-sized 
touring cars at the cheapest price, and are consequently doing a 
fairly healthy trade, under adverse world conditions at home 
and abroad. These firms are those who joined the ranks of 
motor car makers since the Armistice, equipped with a prolonged 
pre-war experience of economic forms of engineering in other 
fields. I refer to such well-known firms as Cubitts, Beardmore, 
Gwynnes, and Ruston and Hornsby, whose productions seem to 
have brought new life to a decadent industry. These firms have 
been accustomed to produce goods for export, and their sales 
policy admits no such limitation as Mr. Fowler appears to 
defend. 

These, with about an equal number of pre-war automobile 
firms who have reformed their methods, and who are chiefly 
connected with commercial vehicles, share amongst them perhaps 
nine-tenths of the export trade ; but now thoy have to fight their 
way against fierce American competition, whereas for ten years 
prior to the war the Empire market was a gift. 

With these facts in mind, I cannot but applaud your decision 
to print articles dealing with modern production methods, in 
the hope that the economies to be effected, many of which are 
quite applicable to current British engineering, may be brought 
home to what is perhaps the most conservative body of opinion 
in any enlightened country. C. H. 

London, February Mth. 


HOT AIR FOR COMBUSTION. 


“Power Station 


Sir,—In reference to article No. 23 on 
Design,” in your issue of February 10th, the following claims 


are made by the advocates of heating air for combustion pur- 
ses :— 

(1) An efficient air heater is considered to be superior to an 
economiser from every point of view. 

(2) The ** Usco ” air heater only occupies about one-sixth of 
the space of the usual economiser of smaller heat absorbent 
capacity. 

(3) The heat absorbed and returned to the boiler by the 
“Usco ” air heater results in a greater economy than would be 
obtained if the same amount of heat were returned by a water 
economiuser, 

(4) There is no complicated scraper gear associated with an 
air heater, for all the cleaning is done by means of steam jets. 

In connection with these claims, which, in case (1), amount 
to a direct challenge to the whole economiser industry, I should 
like to point out that, however efficient an air heater may be 
considered to be, there are at least one or two considerations 
which would militate against the supplying of an air heater in 
preference to an economiser, and therefore it is hardly correct 
to state that an efficient air heatef is superior to an economiser 
from every point of view. 

In the first place, it is not generally realised that of the heat 
put into the air only # certain percentage is transmitted to the 
water in the boiler, this percentage being governed by the 
percentage efficiency of the boiler, whereas in connection with 
water heating the whole of the heat transmitted to the water is 


would receive 70 only, whereas, on the other hand, for every 
100 B.Th.U. put into the water by an economiser 100 B.Th:U. 
are retained, and therefore in this respect alone the air heater 
may be termed as being only 70 per cent. efficient as against a 
100 per cent. efficiency for the water economiser. 

The advocates of air heating naturally do not refer to this dise 
advantage of imparting heat, of which only, say, 70 per cent. 
can be utilised, and they also overlook the fact that if a heater 
is installed in lieu of an economiser there is no body of hot water 
to draw upon for peak loads ; in other words, there is no thermal 


but rather increased, and a deposit of scale takes place in a much 
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more expensive portion of the plant than would be the case were 


an economiser installed. 

With regard to the space occupied, no mention is made of the 
space occupied by the fans and air ducts incidental to every hot 
air installation, to say nothing of the extra power required to 
foree the air through a system of this nature, as compared with 
the almost negligible extra power required to force a very much | 
smaller volume of water through an economiser. | 

Regarding the better combustion which is claimed when sup- | 
plying hot air for the boiler furnaces, the fact must not be over- | 
looked that trouble with clinkering and the overheating of fire- 
bars might very easily result in poor combustion and a serious | 
loss instead of a gain. This is not a statement based on assump- 
tions, but is the result of practical experience of engineers who 
have tried this system and scrapped it for this very reason. 

In connection with the statement that no complicated scraper 
gear is associated with an air heater, we may state that at the 
present time there are many of the latest type of economiser 
working without scraper gear, arrangements having been made 
to blow the soot off the tubes by means of either compressed air 
or steam jets, and therefore the absence of scraper gear need not 
be put forward as an advantage of the air heater over the 
economiser. 

The heat-transmitting portion of an air heating installation 
consists of either thin steel plates or thin steel tubes, which must 
necessarily have a very short life as compared with the life of an 
economiser, especially if, to the corrosive action of the gases, be 
added any condensation from the steam jets used for cleaning 
pu ‘ 

Personally, I am of the opinion that there is probably room 
for all apparatus which promises economy, and it may transpire 
that there is room for both an air heater and an economiser, 
especially in view of the fact that if an air heater is supplying 
air to a furnace at a very much greater temperature there will 
be a possibility of an increased temperature leaving the boiler, 
with probably an increased margin available for heating both 
air and feed water. 

I notice that on page 149 the statement is made that “ heat 
returned to the boiler in the form of heated feed water does not 
improve the efficiency of the boiler itself,” but I think you will 
agree that there is abundant proof to show that the hotter the 
feed water the more efficient is the boiler heating surface, 
because in the first place the boiler has a less duty to perform per 
unit of heating surface, and secondly, the actual surface is 
rendered more efficient owing to the great activity of the hot 
water as compared with cold. 

One is quite willing to admit that there are advantages in the 
heating of the air by waste heat, but when the sweeping state- 
ment is made that air heating is better than water heating from 
every point of view, one feels bound to point out to your readers 
that somewhat extravagant claims are being put forward to the 
unfair detriment of an industry which has justified the whole of 
its claims over two or three decades, during which time air 
heating has been tried again and again and found wanting in 
some respect. 

[ might state that the economiser has almost justified itself, 
apart altogether from all question of economy, the question of 
thermal storage and the trapping of impurities in the feed water 
being & most important consideration in connection with water- 
tube boiler installations. Grorce E. TANSLEY. 

Wakefield, February 14th. 


[The claims set forth for air heating were, as stated in the 
article, those of the makers of the “ Usco” air heater, and 
several of the objections raised by Mr. Tansley were dealt with 
in our issue of December 30th.—Eb. Tue E.} 





THE CO-ORDINATION OF RESEARCH. 

Sir,—That the maintenance of research in almost 
direction is important and even vitally essential to national 
safety and progress has been proclaimed over and over again 
as a proved fact during the stressful times of the war. Through 
all financial straits, and in peace and disarmament as well as 
under conditions of threatened war, therefore, the scientific 
power of the nation must be maintained. Further, the imme- 
diate or almost immediate products of research are urgently 
needed to assist in the revival of our industries and in main- 
taming at the highest pitch the efficiency of such armament as 
is still admissible. Indeed, the more narrowly armament is 
restricted, say, by a limitation of tonnage of ships, the more 
vitally important does it become that the scientific efficiency of 
design and material shall be kept at the highest possible level. 
Reduction of weight has always been a vital factor in naval 
construction, for example ; but its importance must be further 
increased when the last resource—increasing the size and 
tonnage of the ship—is entirely eliminated. Research on 
matters of this kind, therefore, becomes more rather than less 
urgently important than formerly. 

ina general way, the last report of the Department of Scientific 
and Industrial Research indicates a realisation of this aspect of 
the matter, and there can be no doubt that the so-called “ Co- 
ordinating Research Boards” set up by that Department are | 
already doing valuable work in co-ordinating, and in some 
snstances stimulating, researches of importance from the point 
of view of the fighting services. The activities of these co- 
ordinating boards is undoubtedly of value, but could it not be 
carried very muzth further? There is something to be said for 
the carrying on of researches on similar lines, but from somewhat 
different points of view, in several laboratories at the same time ; 
but when acute economy becomes necessary, is it not time to 
inquire whether for efficiency it would not be an advantage to 
co-ordinate not only existing and potential researches, but the 
laboratories and workers carrying them out? And would it 
not be possible to make such co-ordination cover not only 
researches of direct importance to the fighting services, but also 
those—really of equally national importance—which are of 
interest in a really fundamental way, to the most important 
industries of the country ? What mainly stands in the way of 
such co-ordination at present seems to be a so-called political 
principle whose application is of extremely doubtful wisdom 
in regard to research. This is the idea that industry should not 
be subsidised, and that researches of industrial importance 
shall be paid for—in part at least—by the industry concerned. 
Too rigid an adherence to this principle has already lead to the 
scattering of much research work into inefficient and compara- 
tively expensive fragments, under diverse guidance, often of 
doubtful quality, and it stands in the way of certain researches 
altogether. Work which, although admittedly of fundamental 


every 





importance, makes no immediate appeal to any particular 
industriale group becomes shelved—it is regarded as ‘too 
industrial” to be taken up by the co-ordinating boards and as 
too abstrube for the research assuciations or other industrial 
bodies. 








In the interests of efficiency and economy it is to be hoped that 
the Research Department and its co-ordinating boards will 
take a very wide view on such questions. Beyond this, however, 


lies the question of practical efficiency in the carrying out of | 
If the scope of the co-ordinating boards could be | 


researches. 
sufficiently widened, their activities might well lead to the con- 
centration of a large amount of research in a few large, efficiently 
equipped and staffed laboratories. I do not wish to suggest the 
removal of research from the universities and similar educational 
institutions ; research is the breath of life to them, and should 
be encouraged and helped in every way; but their capacity, 
both as to quantity and the nature and magnitude of the work 


itself, is distinetly limited—far too limited to meet the present | 


needs of the country. What I have in mind are, rather, the 


various laboratories and research establishments of Government | 
The Admiralty and the War Office have each | 


Departments. 
their own establishments of this kind, while at the National 
Pnysical Laboratory there is the largest group of all. 
it not be possible to meet the requirements of economy and 
efficiency at the same time by an actual amalgarnation of several 
of these establishments ? This might be done by concentrating 
all these services at the National Physical Laboratory, perhaps 
under a new and wider title, such as “The National Labo. 
ratory "’ or even the * Royal National Laboratory.” 


There is much to be said for this particular solution, but in 


any case there would be an immediate and considerable saving 


in overhead charges, and for many purposes an important | 


saving in the duplication of buildings and equipment. There 


would be no need to diminish the actual staff of scientific investi- | 


gators, since considerable savings would be effected in other 


ways, and the range of urgent problems which could be attacked | 


would be appreciably widened. It would seem that there is 
here the possibility of effecting both economy and increased 
efficiency of output by carrying the process of co-ordination 
to its logical conclusion. 


February 7th. RESEARCHER. 


LOCOMOTIVES WI1H FOUR EXCENTRICS. 


Sir,—In the matter of the Verpilleux steam-tender locome- 
tives I have to thank your correspondent Mr. Bushell for his 
reference to your issues of February, 1865. The illustration you 
give is either that of the first engine, built in 1844, with its steam 
storage chamber removed, or that of the second engine, built 
without a steam storage chamber. The chamber was 2 m. long, 
semi-circular in shape, with spherical-shaped ends, and was 
fixed to the boiler midway between the vertical steam donres. 
Like all such figure 8 constructions in locomotive boiler work, | 
there was a “ breathing movement ’’ at the joints and conse- 
quent troubles from leakage. In a communication from M. 
Achard, of Belfort, 1 have it confirmed that in French histories 
of the locomotive the year 1844 is given as that in which the 
first Verpilleux steam-tender locomotive was built. 

My desire for fuller particulars of these locomotives was 
prompted by # statement that the engine under the boiler was 
reversed by the usual four-excentric reversing gear, while the | 
engine urider the tender reversed automatically, that engine 
being fitted with two loose excentrics only. This latter arrange- 
ment is interesting historically as an anticipation of the auto- 
matic loose excentric reversing gear fitted by the late F. W. Webb | 
to the low-pressure cylinders of his later constructions of three 
cylinder compound locomotives. 

Your correspondent, Mr. Forward, in his comparison of the 
Forrester and Hawthorn four-excentric gears, ignores entirely 
the drawing and especially the description you gave of the former 
gear in your issue of March 2nd, 1883. In ignoring the latter he | 
is undoubtedly justified, and it was the gear as described I 
characterised as a crude contrivance. No locomotive was ever 
built with such a gear. If, however, the drawing is carefully 
examined it is not difficult to arrive at the true construction of 
the gear. 

The excentric rods were made with plain gabs provided with 
guards which rested on small excentrics formed on the reversing 
shaft. This latter was operated through an angle of 180 deg. 
by a toothed sector and pinion connected to a reversing handle 
on the footplate, the handle having three positions in which it 
could be fixed, viz., forward, backward, and out of gear. The 
valve-setting handles, one for each valve, were always fixed in 
their middle positions during the working of the engine, and the 
rods connecting them to their respective levers on the valve 
shafts had slots at their ends slightly longer than the movement 
of the pins in the levers. This construction is clearly indicated 
on the drawing and completely differentiates the gear from that 
of Hawthorn introduced a year later. 

As an indication of the value to be placed upon the description 
published in 1883 I would mention the fact that the same writer 
in your issue of October 31st, 1879, stated that “ No. 6, Experi- | 
ment, of the Stockton and Darlington Railway, was built by the 
Stephensons. It had a return flue, its cylinders were placed 
horizontally, half in the boiler and fastened to the flue ; the con 
nection between the piston-rods and the crank pins outside of 
its wheels was made by means of levers ; it was on four wheels.” 
As a matter of fact the cylinders were placed vertically on top 
of the boiler and fastened to the boiler shell. Twin Sisters and 
the two engines built in 1827 for the St. Etienne and Andrezeaux 
Railway were the first engines to have their cylinders placed 
entirely outside the boiler by Stephenson and Co. Stockton 
No. 5 was the first by any builder. Jas. Dunvor. 

Glasgow, February 11th. 


ANGLE-COMPOUND AIR COMPRESSOR AT A 
COLLIERY. 


Sir,—With reference to the article in the issue of your paper 
for January 27th, illustrating and describing an American com- 
pressor of special design, one would think that with all the 
unemployment there is in England the design should present 
very special points of advantage to justify the placing of the 
order abroad. Something is said about even turning, but is the 
degree of even turning appreciably better than an ordinary 
vertical compressor with cranks at right angles and a fly-wheel ; 
and, even if it were so, is the even turning a matter of such 
moment for a compressor ? 

The advantage can hardly lie in the space occupied, for the 
arrangement appears to be specially designed to occupy & maxi- 
mum of space, both horizontally, vertically, and transversely. 
It would be interesting to know the space occupied and the 
size of the foundation block, which must be enormous for a 
2000 cubic feet compressor. But is it a 2000 cubic feet com- 
pressor ? The piston displacement is given as 2020 cubic feet. 
What was the actual quantity of free air compressed and 
delivered ? The American compresso: roakers sre great at swept 
volume, but one seldom hears of their compressors being tested. 





Would | 


| view ? 


| Janje, of 29,000 horse-power. 


Is it fair to expect English compressor makers to quote on the 
quantity of air actually delivered, including an expensive test, 
and then go to the States and buy a compressor on swept volume 
and not require a test ? Apparently no test was made in the 
case of this compressor, at any rate no results of such test are 
given; not even the delivery air pressure is stated. It would 
certainly be interesting to know how the efficiency of this novel 
design of compressér compares with first-class English makes 
of compressor, and what is the power required to operate it at 
| no-load. With four cylinders where two would ordinarily be used 
| and the low-pressure lines horizontal, the power which the motor 
will need to exert to run the compressor at full speed unloaded 
must be considerable, affecting the efficiency at all loads. The 
concentration of the work of the first and second-stage cylinders 
on the same crank pin I do not regard as a good feature. 
Altogether, there does not seem to be much reason for pur- 
chasing compressors of this design in Aimerica, unless it was on 
delivery ; and, if so, it would be interesting to know whether 
Civis. 


the delivery quoted was adhered to. 
London, February 7th. 


LIQUID PISTON PRIME MOVERS. 


Sin,—A week or so back you accorded me space to suggest 
that the liquid piston internal combustion pump and turbine 
| combination might be taken seriously as a means of fuel con- 
servation. Since writing that letter there comes to my notice 
au inquiry from a foreign seat of education for such a plant 
which is not without interest ; but further to that, there is also 
@ significance, 1 think, in the figures quoted by the Electricity 
Commissioners in your issue of the 10th inst. 

According to the table shown, the average consumption is 
3.321b. per unit of current. In ordinary liquid piston pump 
practice 1.06 Ib. per pump horse-power hour was attained many 
years back ; more recent practice gives a consumption of under 
1 lb. per pump horse-power hour. It should therefore be # simple 
matter for those interested in the construction and operation of 
turbo-electrical plant to “‘ reverse the flow” and express such 
#® consumption in terms of electrical units after making all the 
allowances for losses that experience dictates, and such a calcula- 
tion would settle the efficiency as compared to usual station 
practice and as vouched for in the Commissioners’ analyses. 
[ aim not personally sufficiently acquainted with modern turbine 
and generator sets to venture more than a mild opinion that I 
think the results will be found to be in favour of the pump and 
turbine combination, with considerable reductions in upkeep, 


and, of course, lubrication charges. Ss. PP. Conimwrin. 
Bawtry, Yorks, February 13th 
MOND GAS PRODUCERS. 
Sin, —In your report of the discussion on Messrs. Denny and 
Knibbs’ paper at the recent meeting of the Institution of 


Mechanical Engineers in Manchester you attribute to me the 
statement that results obtained from Mond gas plant at Sheep 
bridge Collieries were better than those given in the paper, 


Your reporter has misunderstood me. What I said was that 
results obtained from many other Mond plants—and 1 named 
one or two-—were better than those given in the paper. I would 


thank you if you will kindly correct this. The statement as it 


stands in your report is obviously inaccurate. 


Manchester, February 10th. T. Rotaxnp WoLaston. 
TRAIN SPEED IN 1921, 
Sin,—Thank you for inserting my letter regarding the 


12.25 p.m. non-stop train from Newton Abbot to Paddington 
Relative to your comment, may I point out that this train did 
run in 1921; up till October it was timed to reach Paddington 
at 4.5 p.m., this being evidently the timing you referred to. 
Since October, 1921, it has been due at 3.50 p.m.—the timp you 
give—when the best West Country trains were accelerated by 


& quarter of an hour. Oo. BR. Watkey. 
February 1th. 
[We thank Mr. Walkey for his correction, —Ev. Tne EF.) 


THE PANAMA CANAL SLIDES 

Sir, —In his reply to Mr. Harry Bates’ question on the Panama 
Canal slides, Professor Stuart states that perhaps a century of 
dredging will be necessary before equilibrium is finally esta 
blished in the banks on each side of the canal at Culebra. 

If it takes all that time, and the enormous outlay incurred in 
dredging, is not the canal a failure from an engine ‘ring point of 
Db. M. M, 


February 13th. 


WATER POWER IN JUGO SLAVIA. 


Tue Commercial Secretary to the British Legation at 
Belgrade reports that the Zagrab journal Agramer Tagblatt 
published an article concerning the formation of a syhdi- 
cate for the development of hydro-electric power schemes 
which would be worked in collaboration with the S.H.S. 
State Government. This syndicate for the study of the 
water-power of the Bosna and Drina was formed at 
Vinkovei on November 6th, and the first thing agreed 
upon was the erection near Modric of a water-power station 
of 8000 horse-power capacity, and the construction of 
another station on the lower Drina, between Koviljaca and 
The projected power 
stations are intended to provide current for Posavina, 
Podrinje, Slavonia, Syrmia, Backa, Djakovstina and 
Osijek, and it is proposed that they should be connected 
with the great overland electrical system which the State 
contemplates. There is also the intention to connect these 
systems, vid Zagréb, with the power system of Fala, 
so that the project of the central Government to provide 
an organised network of electric power lines in an east and 
west direction and in a thoroughly practical manner could 
be accomplished without great delay. It is specially 
emphasised that these undertakings are assured of the 
co-operation of the State, so that the participation of 
foreign capital would only be permitted if native capital 
were insufficient, a contingency which it is considered the 
richness of the districts interested would seem to render 
unlikely. 
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Postponement of Empire Exhibition. 


‘THe decision to defer the British Empire Exhibition, 
which it was intended to hold next year, until 1924 
was not unexpected. The buildings, which are esti- 
mated to cost £1,500,000, could scarcely have been 
completed in time for the opening a year hence, as 
the first turf was only cut at Wembley Park a few days 
ago. It will be necessary, indeed, to employ some 
thousands of men to be ready for an exhibition in 
1924. Apart from the risk of uncompleted buildings, 
representations have been made by exhibitors asking 
for a postponement. The Indian Government, which 
took the initiative in the matter, pressed for more 
time if an adequate display of the resources of India 
was to be made, and it is understood that all the 
Dominion Governments have given their assent to the 
postponement, 


Composition of the Atom. 


An audience which packed the hall of the ** Mecha- 
nicals ’’ and tended to overflow, was attracted by Sir 
Ernest Rutherford’s lecture to members of the 
Chemical Society on the fascinating subject of the 
artificial disintegration of the atom. His work in this 
field promises to yield some remarkable results, and 
it is possible we are on the threshold of discoveries 
which will furnish grounds for a new theory of the 
constitution of matter. It now appears that what the 
physicist of the last generation regarded as simple 
elements are highly complex structures. If the con- 
ception of the constitution of the atom which is based 
on recent investigation should be confirmed by sub- 
sequent work, new sources of energy of high potential 
value may be opened up, and Sir Ernest’s experiments 
lead him to think that something akin to transmuta- 
tion of the elements is at least within the bounds of 
His mental picture of the helium nuclei 
and the hydrogen satellites in nitrogen and the disin- 
tegration of the atorn which can be effected by means 
of bombardment with alpha particles is an arresting 
chapter in modern physics. The scientific world, 
half convinced and half sceptical of the new ideas, is 
awaiting with some impatience the next instalment 
of the new story of the mighty atom. 


possibility . 


Railways and Road Transport. 


THE fact that the railways have shown their willing- 
ness to place the question of the rates they would 
charge for road transport under the jurisdiction of 
the Railway Rates Tribunal, and have undertaken 
not to build the lorries for road services but to place 
orders with the motor manufacturing industry, has 
not placated the opposition. The opponents of the 
grant of powers to the railway companies to enter the 
road transport arena are headed by the Federation of 
British Industries. It is argued that the readiness 
with which the railway companies are sacrificing the 
right to fix rates and build road vehicles in their own 
workshops is fresh evidence of a sinister intention to 
remove the increasing pressure of competition which 
is being felt from independent road contractors. The 
ettitude of traders is that this competition can and 
should be met, not by the railways catering for road 
traffic, but by an improvement in the economy and 
efficiency of railway operation. The argument of the 
railway managements is that, as a considerable per- 
centage of traffic which has been diverted from rail 
to road will always be carried by road because this 
method of transport is cheaper and more convenient, 
the railway companies can only recover it by them- 
selves entering the road transport business. In addi- 
tion to the West Scottish group, the Caledonian, 
Glasgow and South-Western and Highland railway 
companies are applying for a provisional order em- 
powering them to provide and use road vehicles under 
the same conditions as the West Scottish group. The 
North-Western group, in accordance with English 
practice, is promoting a Bill. 


Southern Railways Electrification. 


Ir understood that difficulties have arisen 
between the partners of the proposed Southern group 
of railways on the subject of electrification. The 
Brighton electric lines are the outstanding example 
in Great Britain of the single-phase alternating 
system, whereas the London and South-Western 
Railway is operating its electric routes on the direct- 
current method, and the scheme which has been pre- 
pared for the South-Eastern and Chatham Railway, 
the other partner in the group, also specifies the use of 
direct current. The difficulty was, of course, foreseen 
when the Committee of the Ministry of Transport dealt 
with the question of electrification some time since, 
and it will be recalled that after mature consideration 
it was decided to leave the Brighton company to con- 
tinue the conversion of its lines to electric traction in 
the state of splendid isolation which must be asso- 
ciated with the use of the single-phase system. It is 
possible that the new Committee, which is now sitting 
under the chairmanship of Sir Philip Nash, may 
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reconsider the whole question, and it is reported 
that the plans of the Brighton company are in abey- 
ance. The suggestion that the company may be asked 
to put its electrical equipment into line with that of 
other British companies may be dismissed. The cost 
of a change over would be too prohibitive to con- 
template. 


German Aircraft Industry. 


A STATEMENT which has emanated from Berlin 
reminds that the prohibition under the Peace 
Treaty of the manufacture of aeroplanes and air 
material by Germany for her own use will cease to be 
effective after May 5th. This is not quite correct ; it 
is true that the work of the Inter-Allied Air Com- 
mission will finish on the date named, but it will be 
open to the Allied Governments to make such regula 
tions as they may think fit in connection with aircraft 
manufacture in Germany, and to appoint an organisa- 
tion to see that the regulations are observed. The 
German Government has agreed that it will be bound 
by regulations which may be imposed to differentiats 
between military and civil machines, and it may be 
taken for granted that the situation will be closely 
watched, and that as far as is possible, although the 
task will not be an easy one, Germany will be pre- 
vented from building up a large war fleet under the 
guise of civil aviation developments. 


us 


The White Star Liner Homeric. 


On Saturday last, at the invitation of the White 
Star Company, a numerous party visited Southamp- 
ton by special train from London to inspect the 
Homeric, the latest addition to its fleet, which was 
due to sail on Wednesday, the 15th inst., on her first 
voyage to the United States under the White Star 
flag. The vessel, which was, of course, built in Ger- 
many, is the largest twin-screw steamship yet con- 
structed. She has a length of 775ft. and a beam of 
83ft., her gross tonnage being 35,000. Her propelling 
machinery consists of two sets of four-cylinder triple- 
expansion engines working at a steam pressure of 
210 Ib. inch. Her horse-power was not 
divulged, but her sea speed is, so we understand, to be 
between 19 and 20 knots. 
modation for 2766 persons, made up of 529 first-class, 
487 second-class and 1750 third-class. <A feature of 
the first-class arrangements is that the majority of the 


per square 


There is passenger accom- 


cabins are only fitted with a single berth. In the 
third-class, too, there are two, four and six-berth 
cabins. The Homeric is not the largest ship in 


the White Star fleet, being 20,000 tons smaller than 
the Majestic, which, when completed, — will 
the largest liner which has yet been put in service. 
The advent of this ship will make the question of 
|}graving dock accommodation a somewhat urgent 
one, and it is satisfactory to learn that negotiations 
are now in progress between the London and South- 
Western Railway and the Government for the acquisi- 
tion for use at Southampton of the huge floating dock 
which has been taken over from Germany by the 
Admiralty. A hitch has arisen, but it is hoped that, 
by the time the Majestic is completed, the floating dock, 
which is big enough to take the great liner, will be on 
her new station. 


he 


Tempering and Brittleness in Steel. 


ONE of the defects of the chrome-nickel steel alloys 
that which, account excellent 
mechanical properties, has come into fairly general 
use for motor car and aircraft’: work—is the tendency 
to brittleness after tempering. This can be corrected 
by quenching from the tempering heat in either oil 
or water, but this in turn may cause distortion of 
the material and involve a cold straightening opera- 
tion, with possible effects on the mechanical pro- 
perties. To provide a remedy for this condition of 
affairs, a research has been carried out in the Arm- 
strong-Whitworth laboratories at Openshaw, and the 
result is claimed to be a new alloy which has even 
higher mechanical properties than the ordinary 
chrome-nickel alloys, and is not liable to tempering 
brittleness and does not require any special treatment. 


Carbon Monoxide in Coal Gas. 


In his statement at the meeting of the South 
Metropolitan Gas Company on Wednesday, Dr. 
Charles Carpenter referred to the much-debated 
question of the percentage of the carbon monoxide 
present in coal gas. It is understood that the per- 
centage of this gas which is contained in that supplied 
from the South Metropolitan mains is lower than in the 
| gas supplied by many other companies, but taking this 
| fact into consideration it is gratifying to learn that 
|} throughout the area served by the South Metro- 
politan Company there has not been a fatal accident 
| due to gas poisoning for over twenty years. The sale 
of gas by the standard of therms, in place of a quantity 
standard, was, Dr. Carpenter explained, fairer to the 
consumer, and it was a system which had come to 


even on of its 











stay. He had also something of interest to tell share- 
holders in connection with the coal strike, during 
which the fuel stocks of the company had been drawn 
upon for public requirements outside the call from 
the gas industry. Complaints were rife, he added, 
that the price of gas was excessive, but it ought to be 
obvious that the selling price of gas did not respond 
immediately to changes in the cost of manufacture. 


Post Office and Pneumatic Tubes. 


ly the sanction of Parliament obtained, the 
General Post Office will purchase the entire rights of 
the Pneumatic Dispatch Company and associated 
interests. It was as long since as 1863 that the first 
pneumatic tube was constructed for the purpose of 
conveying parcels from the General Post Office to 
Euston Goods Station by small cars driven by 
pneumatic pressure at a speed of 30 to 40 miles an 
hour. The tube measured 4ft. in height and 44ft. im 
width, and the cars fitted the tunnel to within an 
inch all round, the space between being sealed by a 
rubber flange. The company was unsuccessful, and 
was struck eventually off the register. The great difli- 
culty in pneumatic propulsion was keeping the tube 
air-tight, and after the original power had been 
increased six times the.scheme was abandoned. It 
is an extraordinary fact that ‘this tube, for which 
John Aird was the contractor, was practically for- 
gotten, and it was not until the ‘nineties that an 
attempt was made by a new company to revive the 
scheme and operate it by electric power. If it 
acquired by the Post Office it will only be used as a 
conduit for telegraph and telephone cables. 


Is 


is 


Oil in Waterways. 


One of the questions which came up for discussion 
at the annual meeting of the Dock and Harbour 
Authorities’ Association on Wednesday was that of 
the methods to be adopted in dealing with the dis- 
charge of oil into dock and the approach channels 
thereto of ships carrying oil as cargo or employing 
it as fuel. The great increase in the use of oil fuel for 
raising steam in shipyards has greatly accentuated 
this difficulty, and although dock authorities are 
willing to co-operate in measures for dealing with the 
evil, they naturally decline to accept the full responsi 
bility of providing reservoirs in docks and river 
channels. The big dock authorities, including 
London, Liverpool, Glasgow, and doubtless South- 
ampton, will, wherever possible, undertake this task, 
and shipowners have fallen in with the suggestion 
that no legal obligation shall be placed upon port 
authorities to provide barges or other receptacles. 
Lord Devonport, who presided at the meeting of the 
Association at which he announced the compromise 
which had been reached, paid testimony to the 
assistance in settling points of difference which had 
been given by Mr. Hipwood, the head of the Marine 
Department of the Board of Trade. 


Criticism of Railways Act. 


THE negotiations which are in progress for the 
amalgamation of the railways constituting the various 
groups have brought out some difficulties which, 
although they should have been foreseen, were not 
fully realised by the framers of the Railways Act. 
In addressing the stockholders of the Brighton Rail- 
way Company this week, Mr. C. C. Macrae, the chair- 
man of the company, gave it as his considered opinion 
that in the interests both of the railways and the public 
it would have been preferable if managements had 
been left unfettered by the provisions of the Act. 
Had there been no legislation, Mr. Macrae assumes that 
the economic condition of the railway industry would 
have made it desirable to arrange for a pooling of 
receipts and expenses with other lines. Such a pool 
could have been arranged without any great diffi- 
culty, but when it came to the fusion of capital of 
the companies forming the Southern Group, the 
problem was very complicated, and a state of stagna- 
tion with regard to development had been reached. 
Mr. Macrae believes—and his opinions are known to 
be shared by many other people—that considerable 
modifications of the Railways Act will have to be 
effected. One valuable amendment would, it 
suggested, be to make the provisions as to fusion of 
capital permissive instead of compulsory. 


is 


Reduction of Japanese Armaments. 


ReEPoRtTs just to hand iddicate that as a result of 
the decision to reduce armaments, about 60,000 
workers, including men employed at naval and 
military establishments, are to be discharged. The 
number of hands on the pay roll of the Japanese 
Imperial Dockyards is about 80,000, but it is hoped 
to tind employment for a considerable percentage of 
them for some years in the breaking up of the war- 
ships, which are to be scrapped under the Washington 
agreement, and in the building of auxiliary vessels 
which are authorised by the naval pact. 
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Still Engine Developments. 
No. I. 


THe Still engine has been referred to in our pages 
on more than one occasion, notably when the paper 
describing this engine was read by Mr. Frank D. 
Acland, before the Royal Society of Arts, on 
May 26th, 1919,* and later when Mr. William Denny 
read his paper on “‘ Comparative Trials of ‘ Still’ 
and ‘ Sulzer’ Engines,” at the Liverpool Conference 
of the Institution of Naval Architects, in July, 1920.} 
Development work has been continuous both by the 
Still Engine Company, of 7, Princes-street, West- 
minster, which has dealt not only with the marine 
problem, but also with the wider applications of the 
Still principle ; and its licencee, Scott’s Shipbuilding 
and Engineering Company, Limited, of Greenock, 
which has specially devoted its attention to the 
perfecting of the slow-speed marine type of engine. 
Very exhaustive tests have been made with Messrs. 
Scott’s experimental unit, both as regards details 
of construction and engine performance with various 



































THE NEER 
be largely augmented at starting, or when extra 
power is needed, by burning oil in the regenerator. 

| Thus, during the starting period steam replaces 
compressed air for starting and mancuvring, and 
when running on load the steam generated from the 
heat of the exhaust gases is continuously used in the 
cylinders for producing power thereby achieving 

a marked economy in fuel. 

From a full and able paper read by Mr. Archibald 
Rennie of Messrs. Scott’s before the Institution of 
Engineers and Shipbuilders in Scotland, on Tuesday 
last, we are able to give in what follows some particu- 
lars of the Scott-Still experimental unit, and from 
that paper, too, we reproduce a general arrangement 
and other drawings of this engine. In a later article 
we hope to give further particulars of the engine 
details, such as valves and valve operating gear, and 
some of the special tests which have been carried 
out. 

It appears from what Mr. Rennie says that, in 
considering the construction of a full-sized experi 
mental unit for marine purposes, it was decided—see 
Figs. 1 and 2—that the engine should be of such dimen- 


sions as would cover a range of power varying from 
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the steam side of the main or combustion cylinder 
which forms the low-pressure stage is ready to take 
steam just as the high-pressure cylinder begins to 
exhaust. The steam side of the main cylinder is 
180 deg. of crank angle behind the oil side, so that 
the engine is double acting in its operation, with this 
limitation, however, that the power developed on 
the steam side is considerably less than that developed 
on the oil side. 

The general arrangement of the engine and also 
some details of design are shown in Figs. 1 to 8. 
The columns are A-shaped, looking in a fore and aft 
direction, and are, in fact, simple front and back 
columns cast together. The guides are of the double 
slipper type, but split, and have one half carried by 
each column. This admits of the adoption of a 
special design of crosshead to be referred to later, 
and gives ready access to the engine both front and 
back. It also allows of the easy removal of the steam 
cylinder cover when desired. The spaces between 
the columns front and back and between the legs of 
each column are closed with portable doors. The 
combustion cylinder, which in its completed state 
may be said to consist of three parts, namely the 
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FIGS. 1 TO 7--SECTIONAL ELEVATIONS AND DETAILS OF THE SsCOTT-STILL 


fuels under differing load conditions. Successful 
endurance trials have also been run. 

Among the most important of the tests carried out 
on this engine, are those embodied in a report by 
Captain H. Riall Sankey, R.E. (retired), the full text 
of which we reproduce at the end of this article. 
The fundamental principle upon which the Still 
engine operates is shown diagrammatically in Fig. 9. 
The engine may well be described as a combined 
internal-combustion and steam engine, in which the 
heat of the products of combustion is recovered and 
converted into power through the agency of steam, 
this operation taking place in the combustion cylinder, 
the feed-water heater and the regenerator. 

Another important point is that in the Still engine 
steam is utilised for cooling the piston, and as a certain 
amount of superheat is added to the steam during that 
process, the efficiency of the steam cycle is thereby 
improved. Compared with the ordinary type of 
Diesel oil engine, whether of the two-cycle or four- 
cycle type, the Still engine possesses a marked 
advantage, in that the power on the steam side may 

* See Tue Encinerr, May 30th, 1919. 

t See Tue Enctveer, July 23rd, 1920. 





about 700 to 7000 brake horse-power, with single or 
twin screws and a reasonable number of cylinders. 
Consideration of revolutions, mean effective pressure, 
and other factors ultimately resulted in the choice 
of a cylinder of 22in. diameter and 36in. stroke being 
adopted as most suitable. Such an engine running at 
a speed of 120 revolutions per minute was estimated 
to give a normal brake horse-power of 350 in one 
cylinder at maximum efficiency and an overload of 
about 400 brake horse-power. 

The crank shaft and bed-plate were designed so as to 
be suitable for six cylinders of this size in line. As, 
however, it was considered desirable to work the 
experimental engine on the compound principle on 
its steam side, so that its working condition might 
approximate as closely as possible to those which 


| will obtain in a multi-cylinder engine on board ship, 


a small independent single-acting high-pressure 
steam engine with a cylinder of l4in. diameter and 
22in. stroke was also constructed and coupled 
direct to the main engine crank shaft—Fig. 1. The 
cranks of the two cylinders are arranged at the same 
angle relative to the dead centres so that the pistons 
move up and down together. By this arrangement 
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working liner, the outer mantle, and the scavenging 
and exhaust belt is supported from the columns by 
four distance pieces, through which large steel bolts 
are passed, having their upper ends secured to the 
mantle and their lower ends let into and secured to 
the upper part of the columns. These bolts take 
the combustion load and transmit it through the 
columns to the bed-plate. 

The steam and water jacket joints between the 
liner and mantle are made on the conical face and 
stuffing box shown at X and Y in Fig. 2. It will be 
seen that the working liner by this arrangement is 
secured at the bottom of its length, and is free within 
the mantle to adjust itself to changing temperatures. 
The mantle and belt are also free to adjust themselves 
independently of the liner. The liner itself is only 
gin. thick in the body. It is ribbed vertically and 
its upper half is fitted with steel shrouds shrunk on, to 
give the necessary strength to resist the bursting 
pressure due to combustion. Incidentally, these 
shrouds assist. the convection currents within the 
jacket to a considerable,extent. 

A sectional plan of the liner is shown in Fig. 4. 
An important point in the design of the liner, and also 
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of the piston head, is that examination of all the 
surfaces can beemade, there being: no hidden internal 
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admission period, into the cylinder by way of the 
ribbed space on the underside of the piston head, 








FIG. 8 EXPERIMENTAL UNIT ON TEST-BED 


spaces. The combustion exhaust ports in the lower 
end of the liner are of special hooded form, and should 
be noted for the completeness with which they are 
water-cooled. The main idea underlying the design 
of the Still engine liner is the reduction of the tem- 


perature differences and consequent heat stresses 
between its inner and outer walls, to the lowest 
possible minimum, and the provision of ample 


surface for the rapid transfer of heat to the jacket 
water. The whole combustion load is taken by the 
breech end of the liner, and transmitted through 
the conical joint to the large steel bolts. There is 
no cylinder cover on the engine in the sense in which 
a cover is understood in oil engine practice. The 
cover shown fitted to the mantle takes the steam 
pressure only, and was provided to facilitate inspec- 
tion of the water jacket space. No use has been found 
for it in this connection, however, and it is proposed 
to dispense with it in future construction. 

The steam cylinder is supported from the columns 
quite independently of the combustion cylinder and 
has complete freedom for expansion. The cover is 
of deep formation, and is projected well into the 
cylinder, leaving only a small annulus with sufficient 
clearance for the piston skirt. The steam and 
exhaust valves, of which there are two and four 
respectively, of simple piston type are carried well 
on to the cover head, to reduce the steam clearance 
volume to a minimum, and are directly connected 
to their operators bolted on to the cover flange 
Fig. 1. Although described separately, the com- 
bustion and steam cylinders are component parts of a 
whole, with a common piston, and where the barrels 
of the cylinders meet they are formed with a series of 
fingers, which mesh with each other and overlap for 
about lin., thereby providing ample guiding surface 
for the piston rings as they pass from one cylinder 
to the other—see Fig. 1. Oil for piston lubrication 
is introduced into the cylinder at three points in its 
circumference. 

The piston is made in two parts. The skirt calls 
for no remark, but the head is spirally ribbed inter- 
nally as shown in Fig. 3, to guide the flow of steam 
over the crown in as long a path as is reasonably 
possible. At the same time this formation provides 
the piston with some degree of flexibility and allows 
it to adjust itself to temperature conditions without 
danger of fracturing the ribs. The piston-rod is 
deeply embedded in the piston head with spigot and 
flange, and the attachment of the two is made by 
studs and nuts. The piston head is pierced by six 
holes for the guidance of the steam to the piston head, 
and is enlarged in diameter at this part to maintain its 
strength. These holes, acting in conjunction with the 
steam valves and ports, convey the steam during the 


see 





heating the steam and cooling the head, to the manifest 
advantage of both. 








Still engine, although the load is naturally reduced 
because of the cycle, the crosshead has been designed 
to still further reduce the load, and to ensure cool and 
easy working under all conditions. The design 
adopted admits of the length and diameter of the pin 
on its underside being available for the downward 
combustion load. On its upper side the pin is 
secured to a saddle, which takes the half bearings 
for the upward steam load. This saddle is bossed, 
and provides for the attachment of the complete 
crosshead to the piston-rod by cottar. In this 
construction the top and bottom bushes work on 
different bearing diameters, but these being concen- 
tric, no real objection can be taken to the design on 
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FIG. 10—CROSS SECTION THROUGH COLUMN 


this account, and in practice the whole bearing works 
satisfactorily. 

The materials of construction call for little remark. 
The mantle and scavenging belt are made of steel 
castings, and all other parts of usual materials suit- 
able to their position and function on the engine. 
Special care and attention was given to the com- 
position and casting of the combustion-cylinder 
liner and piston head. Such care, however, is not 
essential to the Still engine—several units already 
built and working satisfactorily have liners cast of 
ordinary grey iron—but in the Scott unit it was de- 
cided to follow general oil-engine practice in this 
matter, and use a composition which experience 
showed to be suitable for internal combustion-cylinder 


The piston-rod crosshead is of special design. It liners. The material chosen has a tensile strength 
| 
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is well known that the crosshead bearings of most 
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of about 16 tons per square inch, and retains this 


types of Diesel engines are very heavily loaded and | strength until a temperature of 750 deg. Fah. is 


frequently give trouble from that cause. In the 





exceeded. 


The amount of growth at the working 


temperatures of the engine is negligible. The 
Brinell hardness number of this material is 230. 


Owing to the close ribbing on the cylinder liner and 
piston head it was thought that some difficulty 
might be experienced in getting good castings, but 
such was not the case, satisfactory castings being 
produced at the first attempt. Prior to dealing with 
the details of the engine we append Captain Sankey's 
report. 


REPORT ON THE TEST OF A “STILL” ENGINE, 
CARRIED OUT ON THE 5ru AND 6ru OCTOBER, 1921. 
By Captain H. RIALL SANKEY, C.B., C.B.F., R.E. (ret.). 


THE object of this test was to observe the general 
behaviour and, more particularly, the fuel economy of a 
* Still ’’ engine as far as could be done with an experimental 
unit. 

The *‘ Still’ engine, in the design for marine purposes 
shown to me by Messrs. Scott, consists of groups of three 
cylinders working on a three-throw crank shaft ; the top 
of each eylinder works as a two-stroke oil engine and the 
bottom as a steam engine. The steam is produced in a 
boiler by the heat traasferred from the combustion part 
of the cylinder to the jacket cooling water and from the 
hot gases of the exhaust. The steam first enters the 
bottom of one of the cylinders, which acts as a high- 
pressure cylinder and, after expansion, into the bottom 
of the remaining two, which act as low-pressure cylinders. 
The steam is then condensed in the usual way and 
pumped back into the boiler through a feed heater—heated 
by the exhaust gases——and the cylinder jackets. 

The engine tested was one cylinder, such as would be 
combined into a group of three as above, the steam portion 
representing one of the low-pressure cylinders. The high- 
pressure cylinder of the group was improvised out of a 
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The scavenge air was obtained by means of a blower, 
and after correcting for air blown away to waste to over- 
come certain surging difficulties due to this form of 
blower when employed to scavenge a single cylinder, it 
was found that the horse-power required was as follows : 

Full. Three-quarter. Half. 
o2 7.7 13.5 6.5 
This horse-power has been deducted from the horse-powe. 
absorbed by the brake to obtain the effective horse-power 
given in Table I. 

Throughout the test the engine ran perfectly and with 
very little noise; there was a marked absence of the 
jar usual in internal combustion engines—in fact, it ran 
like a steam engine. 


Overload. 


20.7 4. 


RESULTS OF THE TEST. 

The essential results of the test are given in Table I 
In Fig. 11 are plotted on an effective horse-power basis 
the total oil consumption, the oil per effective horse-power 
per hour, the thermal efficiency, the B.Th.U. per horse- 
power per minute, and the ratio of the effective horse- 
power. to the indicated horse-power at the various loads. 
Also, by way of comparison, some of the results of the 
trials made on May 10th, 1921, by a deputation of French 
engineers. 

Attention is called to the following facts : 

(a) The remarkable fuel economy and the corresponding 
high thermal efficiency. 

* (b) The small change in this economy from half to full 
load. 

(c) The capability of considerable overload at a com- 
paratively small increase in fuel consumption per effective 
horse-power. 
® (d) The high brake efficiency for a high compression 
oil engine. 

(e) The low consumption of lubricating oil. 
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single-acting steam engine working on an extension of the 
crank shaft of the main engine. Its cylinder was jacketed 
with exhaust gases, which no doubt improved the economy 
of this cylinder, but not sufficiently to make it as economical 
as the high-pressure cylinder of the group of three cylinders, 
for reasons which will be given later. This auxiliary steam | 
engine also added to the mechanical losses. 
Metrsop or TEstINne. 

Many tests had previously been made with this experi- 
mental engine in accordance with a carefully thought out 
plan by a staff of observers who had become expert in 
taking the various readings. After due consideration, I 


({) The low temperature of the exhaust gases on final 


discharge. 


(9g) The entire absence of smoke, except a slight haze 
| at overload. 
THERMAL Erricrency AND Erricrency Ratio or Com- 


BUSTION CYLINDER. 


At full load the indicated horse-power developed in the 
combustion cylinder was 351.5, the oil consumption was 


| 126.7 lb. per hour, and since the lower calorific value of 


the oil is 18,053* B.Th.U. per pound, the thermal efficiency 
was 39.2 per cent. The thermal efficiencies for the other 


| loads are given in Table IT. 


adopted the method of testing in use, and thus my test | 


may be regarded as concurrent with this series, and it 
may be said at once that it is in agreement with these 
previous tests. In support of this statement Fig. 11 is 
referred to, where it will be seen that the differences are 
well within the permissible errors in such tests. 

The load was applied by means of a Froude hydraulic 
brake and the speed was regulated by hand. The fuel oil 
was measured by means of calibrated cylindrical tanks of 
small diameter, the readings being taken on external 
gauge glasses. Indicator diagrams were taken of the 
combustion cylinder, of the high-pressure and of the low- 
pressure cylinders. Pressures and temperatures were 
measured at numerous points, the latter by thermo- 
junctions and by mercury thermometers. 

CALIBRATIONS. 

The 
its leverage checked. 
were checked by weighing. 
with a standard. 


The gauges were compared 


test. On the first day, full load, three-quarter load, and 
half-load trials were made, and the second day was taken 
up with an overload trial and the various calibrations. 

The duration of each trial was regulated so as to get a 
reliable measure of the fuel economy of the engine ; its 
endurance had been already adequately tested on a pre- 
vious oceasion by a continuous fourteen days’ run at full 
load. 

A peculiarity in testing this machine is, that after a 
substantial change of load—say, from full to three-quarter 
—some little time must elapse before the temperature 
distribution throughout the engine and the weight of 
steam settle down to the régime of the new load, and during 


These thermal efficiencies have been compared with 
those of an ideal oil engine working between the same 


| temperature limits as the actual engine at the various 


| ders. 


weights for the Froude brake were calibrated and | 
Readings of the oil measuring tanks | 





this time no useful readings to obtain fuel economy can 
be taken. 


loads ; these temperature limits have been obtained by 
the use of a temperature-entropy chart, and the thermal 
efficiencies caleulated, taking account of the variation of 
specific heat. The results obtained are given in Table IT. 


THERMAL EFFICIENCY AND Erricrency Ratio oF STEAM 
CYLINDERS. 
At overload 1025lb. per hour of steam (saturated) 


| passed through the high-pressure and low-pressure cylin- 
In the case of the high-pressure cylinder the indi- 
cated horse-power developed was 22.8, corresponding to 
a feed of 45 lb. per indicated horse-power hour. The 
admission pressure was 111 lb. absolute per square inch 
and the exhaust 22 Ib. absolute per square inch, and for 
these steam conditions the feed of the Rankine engine is 
21.5lb. per indicated horse-power hour. Hence the 
efficiency ratio was 47.8 per cent., which is distinctly low 


m 4 : , , _ | for a high-pressure cylinder. 
['wo days, October 5th and 6th, were occupied with this | 


For the low-pressure cylinder the following are the 
corresponding figures : 
28.9 
35.5 Ib. per I.H.P.-hour 
17.1 1b. per I.H.P.-hour 
48 per cent. 


= ver P. dev anal 


Renkine feed 
Efficiency ratio 
Usually the efficiency ratio wes the low-pressure cylinder 
of a condensing engine does not exceed 40 to 45 per cent.. 
owing mainly to the loss caused by “ cutting off the toe of 
the diagram.’’ The higher value of 48 per cent. in this 
case is due to the heat transmitted from the combustion 
cylinder. 
It cannot be doubted that in the actual marine engine 


by Mr. Harry Stanger, Broadway House, 


* As reported 
Westminster. 





Fer. 17, 1922 


of the type previously described, where the high-pressure 
cylinder is at the bottém of a combustiontylinder, so that 
the steam receives heat during admission and expansion. 
the efficiency ratio of this high-pressure cylinder would 
be at least 90 per cent. As the low-pressure 
eylinder, an efficiency ratio of 90 per cent. can be expected 
if the back pressure be increased to the release pressure 
by passing its exhaust into the low-pressure portion of a 
mixed-pressure turbine provided for driving the scavenge 
air blower. This turbine should be supplied with a small 
amount of steam direct from the boiler to make up the 
power required by the blower and for regulating purposes. 

In the experimental engine tested a certain amount of 
the exhaust gases was used for jacketing the high-pressure 
cylinder (auxiliary engine); in the three-cylinder unit 
this waste of exhaust gases would not occur and a corre- 
sponding additional weight of steam would be produced 
in the boiler. 

The mechanical losses of the auxiliary steam engine were 
included when determining the horse-power absorbed by 
the brake, but in a three-cylinder unit they would not 
occur. The auxiliary engine is single acting, and, judging 
from general experience, its mechanical efficiency at 40 Ib. 
M.E.P. would be about 90 per cent., which works out to 
a loss of horse-power equivalent to 0.0342 revolutions 
per minute. Being a single-acting engine the loss is prac - 
tically constant at all loads, and this horse-power can 
therefore be added to the effective horse-power. 

The calculations to ascertain what improvement 
economy may be expected, based on the above, are given 
in Table IIT. (Signed) H. Rrauy Santry. 

January 25th, 


1922. 
I. 


TABLE 


Dimensions of engine— 
Main cylinder : 





Stroke 36in. 
Bore. 22in. diam. 
Piston - rod ee hin diam. 
Auxiliary high- pressure ey ylinder : 
Stroke ‘ 22in. 
Bore... I4in. diam. 
Over Full Three Half 
load load. quarter lowd 
load 
Pressures (gauge pounds 
per square inch)— 
Maximum in combhus 
tion cylinder 615 595 Goo SRS 
In boiler . oo) 344 112 iit iit 
Admission to engine o| 8 78 ao “0 
Exhaust of engine 
(inches mercury) .. 26.5 26.9 26.8 25.9 
Temperatures (deg. Fah.) 
Exhaust gases, boiler 
inlet . 756 678 479 194 
Feed water .. 78 76 79 78 
Exhaust gases to atiro 
sphere 56 164 18! 18! 
Steam in boiler 347 346 $45 345 
Weight of steam— 
Passing through engine 
(pounds per hour) 1025 892 583 1S 
M.E.P. referred to com 
bustion cylinder 
Combustion 89.53 81.37 71.37 56.63 
Steam, high preasure 5.10 3.86 2.07 1.12 
Steam, low-pressure 6.46 6.14 4.75 2.72 
Total 101.1 91.4 78.1 60.5 
Revolutions per minute... 129.3 125.0 111.3 97.4 
1.H.P. combustion cylin 
der 400.5 351.5 274.1 190.6 
I.H.P., total .. oe) 401,7 394.7 100.3 203.5 
Brake load (pounds) _ . 1500 1380 f 850 
H.P. absorbed by brake.. 387.9 345.0 165.6 
Brake efficiency, per cent. 85.9 87.4 81.4 
H.P. used in scavenging . 20.7 17.7 6.5 
Effective H.P.. 367.2 27.3 159.1 
Ratio, effec ‘tive HP. to 
total 1.H.P., percent... 81.3 82.9 78.9 78.2 
Total oil consumption per 
hour (pounds) o-, 147.3 126.7 90.9 61.0 
Oil consumption per com 
bustion 1.H.P. per hour 
(pounds ) - 0.367 0. 360 0.332 0.320 
Oil consumption per effec: 
tive H. per hour 
(pounds) ° ; 0.401 0. 387 0.384 = =0. 383 
Thermal efficiency 1.H.P.. 
per cent. 38.4 39.2 42.5 44.1 
Thermal efficiency effec. 
tive H.P., per cent 35.2 36.4 36.7 36.8 
B.Th.U. per minute per 
C.LH.P. .. 110.4 108.2 99.8 96.2 
Ditto per effective H.P. . 120.6 116.4 115.5 115.2 
Lubricating oil per hour 
(pounds) od 0.6 0.6 0.6 0.6 
Smoke ‘ Slight None None None 
haze 
Taste IL. 
Over- Full Three Half 
load. load. quarter load. 
load. 
Thermal efficiency ot | 
ideal engine - 0.0 50.8 5.0 51.6 
Thermal efficiency of 
actual engine 38.4 39.2 42.5 1 
Efficiency ratio 76.8 77.2 83.3 | 4 


Tasie I1I.— Economical Results that may be Expected in a Three- 
cylinder Unit when the Steam is Exhausted into a Low-preasure 
Turbine Driving the Air Scavenge Blower. 


Three- 


Over Full ‘Half 
load. load. quarter load. 
oad, 
Total 1. HJ P. oe 463 404 302 206 
Effective H.P... 404 359 256 172 
Brake efficiency, per cent 87.2 88.8 84.6 83.2 
Oil per effective H.P. 
(pounds per hour ) 0. 364 0.353 0.355 0.355 
Thermal efficiency per 
effective H.P., percent. 38.7 39.9 39.7 39.7 
B.Th.U. per minute - 
‘bt 6 106.3 106.8 106.8 





effective H.P. 


109.6 
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Railway Matters. 





Tue electrification of the Pietermaritzburg-Glencoe 
section of the South African railways, which will probably 
be carried out by an English firm, will involve the con- 
struction of seventy locomotives. 


We hear with regret of the death on the 12th inst. of 
Mr. Samuel Richardson Blundstone, Wh. Sc., M.I. Mech.E., 
who for over thirty years was the editor of our monthly 
contemporary, the Railway Engineer. 


THE meeting between the representatives of the English 
and Welsh railway companies and the National Union 
and the Associated Society of Locomotive Engineers and 
Firemen on the 8th inst. made, we understand, good 
progress before it was adjourned until the following day. 
The meetings were resumed on Tuesday last. 


IN a statement issued last week the German Transport 
Ministry announced that in consequence of the state of 
«lisrepair of numbers of locomotives, it would not be 
possible to resume full services for some time. The state- 
ment added that many locomotives were severely damaged 
hy frost through being suddenly left and neglected by the 
strikers, and that the amount of the damage thereby 
caused ran into many hundreds of millions of marks. 


THe Council of the Labour Co-Partnership Association, 
of which Lord Robert Cecil and Mr. W. A. Appleton are 
joint presidents, has passed a resolution congratulating 
the railway companies and their men on the establishment 
of local councils. The resolution adds that, in the opinion 
of the council, both parties and the general public would 
gain if the workers were encouraged to share in the owner- 
ship of the railways by means of profit-sharing leading to 
capital holding. 

THE annual report of the South-Eastern and Chatham 
Joint Managing Committee states that it is the opinion 
of the Committee that before the larger question of form- 
ing the Southern Group is considered it is essential in the 
interests of the South-Eastern and London, Chatham and 
Dover companies that a complete amalgamation of the 
two companies should be accomplished. The Committee 
is ylad to report that there is every prospect of an agree- 
ment between the two boards. When any agreement is 
concluded it will be submitted to the proprietors for their 
approval. 

In addition to the collision on Monday morning in the 
Summit Tunnel, Walsden, mentioned im this column a 
week ago, there were three other minor mishaps last week. 
On Tuesday some wagons on a down train were derailed 
in Grantham Station, Great Northern Railway, and, 
fouling the up line, were run into by an up express. Later 
the same morning the Bradford portion of the 7.15 from 
King’s Cross did not pull up in time when entering B rad- 
ford Station and came into collision with some empty 
coaches. 
engine of an up North-Eastern express was wrenched off 
when near Danby Wiske water troughs, and did some 
damage to the brake gear and electric light dynamos of 
the train. It was suggested that the damage was caused 
by ice on the troughs, but as a train had just previously 
taken water from the troughs it seems improbable. 


THERE was a time when the directors and chief officers 
of railway companies strongly set their faces against 
their servants taking any part in public affairs. Now the 
presence of the latter on such public bodies as chambers of 
commerce is welcomed, and it is a sign of the times that 
the Great Western Railway Magazine in its current issue 
says that a considerable number of Great Western men have 
been elected on public bodies, and in these capacities 
often find themselves required to deal with questions of 
transportation, rating, and other matters, in which railway 
interests are involved. At times they are at a loss for 
accurate information, as is shown by the fact that in- 
quiries are frequently received from them. The general 
manager would like it to be understood by all Great 
Western members of local authorities that if they need 
enlightenment on any railway subject with which they 
have to deal, and will make their wants known to the 
editor of the magazine, every effort will be made to 
furnish the information required. 


AccorpDINnG to the Board of Trade returns the value of 
the railway material exported during the past year was 
as follows, the corresponding figures for 1920 and 
1919 being shown in brackets :—Locomotives, £7,936,903 
(£5,987,394, £1,781,234); rails, £3,101,280 (£2,698,190, 
£2,009,184) ; carriages, £1,567,978 (£1,695,007, £594,352) ; 
wagons, £6,023.516 (£5,709,711, £2,374,142); wheels and 
axles, £1,727,033 (£1.925,007, £821,575); tires and 
axles, £1,297,700 (£1,417,203, £900,955) ; chairs and metal 
sleepers, £1,523,580 (£1,315,802, £317,704) ; miscellaneous 
permanent way, £2,657,860 (£2,368,785, £778,905) ; total 
permanent way, £10,571,882 (£9,847,168, £3,143,142). 
The weight of the rails exported was 176,381 tons (131,079 
tons, 125,216 tons). During December locomotives to the 


value of £255,410 were shipped to India and of £36,440 to | 
the Argentine. During the year the value of the loco- | f 
motives exported to the Argentine, South Africa, India | i 


and the Straits Settlements was £247,114, £1,381,587, 
£3,948,838 and £231,349 respectively. 


THe annual report of the London, Brighton and South 
Coast Company states that although the outbreak of war 
made it necessary te cancel the main contracts for the 
completion of the electrification of the suburban railways, 
it was found possible to continue some of the work. This 
course was followed because the board was, and atill is, 
convinced from its experience of electrical working, so 
far as it has been brought into operation, that no better 
policy can be pursued at the proper time than to extend 
that mode of working. The work now in progress, viz., 
the equipment of the railway between Balham and West 
Croydon, is approaching completion, and the board pro- 
poses to complete the suburban scheme as soon as financial 
and other conditions permit. It was intended to apply to 
Parliament for additional capital powers, but for reasons 
that were explained at the annual meeting on Wednesday 
last, the 15th, this idea has been abandoned. According 


to Account No. 5 in the annual report, the sum of £44,652 


The following afternoon the water scoop of the | 


Notes and Memoranda. 


AT a recent meeting of the Edinburgh Electrical Society, 
@ paper on ‘‘ Country House Plant "’ was read by Mr. T. 8. 
Munnoch. The conditions which govern the class of wiring, 
size and voltage of plant, were considered. The prime 
movers—water, steam and internal combustion engines— 
Were compared. The lay-outs of various engine-rooms 
were described, and the author gave examples from his 
experience of difficulties which had arisen in the course of 
erection or running of such plant. 

Tue Canadian Bureau of Statistics reports that the pro- 
duction of pig iron in the Dominion during December 
declined to the lowest level for the year, the total amount- 
ing to only 39,917 long tons, al) of which was made in 
blast-furnaces. Only two furnaces were active on Decem- 
ber 31st, while throughout the greater part of the year 
at least five furnaces were in operation. The average 
monthly output of pig iron in Canada during the twelve 
months ending December was 50,000 tons, or less than 
the average monthly record for any year since 1908. 

THE value of imports into Holland during 1921 amounted 
to 2,240,219,103 gulden, as against 3,332,427,090 gulden 
in 1920. Exports totalled 1,369,598,600 gulden compared 
with 1,701,491,711 gulden for the previous year. Imports 
from Great Britain were valued at 310,998,317 gulden, the 
two largest items being textiles (nearly 96 million gulden) 
and minerals and metals (nearly 73} million gulden). 
Holland's exports to Great Britain during the year were 
valued at 350,236,554 gulden, out of which 166,691,357 
gulden was for animals and animal products and over 
474 millions for vegetable products. The gulden is 
nominally worth Is. 8d. 


THERE is at the present time in course of construction 
on the river Sila, in the Province of Catanzaro, a hydro- 
electric plant which possesses several features of interest. 
The enterprise is that of the Societa per le Forze Idrauliche 
della Sila. Besides being situated at an altitude of some 
1235 m. above the level of the sea, the district is furnished 
with several basins believed to have once been natural, 
but now dried-up, lakes, exhausted of their contents as the 
result of some movement of the earth's crust. These natural 
basins, after the works now in progress have been com- 

ted, will form reservoirs from which, by means of two 

of 597m. and 405m. head will be made available. 
As a commencement work has been started on the larger 
of the reservoirs. It is anticipated that a total of 168,267 
horse-power will eventually be obtained. The vol of 
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Miscellanea. 





AccorpIne to a law recently promulgated by the 
“Grand Assembly" of Turkey, motor lorries for public 
purposes will be admitted into Turkey free of Customs 
duty. § and accessories conforming with the list 
laid down by the Ministry of National Economy, and oil 
and petrol will also be admitted duty free. 


PRESIDING at the annual dinner of the Carron Company 
at Falkirk, Mr. George Pate is reported to have said that he 
could see no grounds for optimism regarding an immediate 
trade revival. ‘The curtailment of the housing schemes 
and high railway rates, combined with the aftermath of 
war, had brought the light castings industry almost to a 
standstill. 


Tue chairman of the Soviet Electrification Commission 
states that the Government proposes to place before the 
Genoa Conference a scheme for the icipation of foreign 
capital in the future electrification of the whole of Russia, 
by means of the establishment of a bank in Russia with 
the assistance of foreign capitalists. A period of twenty 
years is fixed for the execution of the work, the first 
instalment representing an expenditure of 2,000,000,000 
“old roubles. 


Aw exhibition of industrial heating apparatus, to be 
held in April of this year, is being organised by the Office 
Central de Chauffe Rationnelle, Paris, under the patronaye 
of the Société d’Encouragement A I’Industrie Nationale 
and the Société des Ingénieurs Civils de France. The 
Exhibition will comprise apparatus and material con- 
nected with “Ja conservation et la récupération” of 
heat, and it will be divided into two sections, one including 
refractory materials, insulators, &c., and the other appa- 
ratus and plant, such as economisers, heat-recovery plants, 
&c. Every facility will be given for experimental demon- 
strations of exhibits. 


Tue latest statistics concerning China's mineral output 
show that, while that country covers about 7 per cent. of 
the earth's surface, and has a population equal to a quarter 
of the whole globe, the mineral production is less than | 
per cent. Out of thirty-two substances enumerated, only 
antimony and tungsten are above 10 per cent. ; tin and 
mercury above 5 per cent. ; zinc, arsenic, coal, asbestos, 
magnesite and talc above | per cent. Substances of funda- 
mental importance to national industry, such as iron, 
copper, petroleum, and sulphur are very insignificant in 








water to be impounded by the various reservoirs is esti- 
mated at 250 million cubic metres, and the total electric 
energy which will be generated is estimated at 800 million 
kilowatt-hours per annum. 





AN extensive investigation of the corrosive action of 
| soil on pipes used for gas and water mains and service pipes 
has been undertaken by the American Bureau of Stan- 
dards, in co-operation with the Bureau of Soils, the 
| Research Sub-committee of the American Committee on 

Electrolysis, and the pipe manufacturers. Forty localities 

have been selected as representative of the principal 

families of soils to be found throughout the United States, 
and at each will be buried a number of samples of every 
| kind of iron and steel pipe in commercial use, pipes 
covered with representative pipe coatings, and pieces of 
lead sheath cable, both plain and armoured. Some of 
the samples will be uncovered and examined from time to 
time in order to determine the rate of corrosion. These 
tests will be supplemented by laboratory tests which will 
give complete data on the physical and chemical properties 
of the soil. Other laboratory tests will give the micro- 
structure, complete metallurgical history, and chemical 
analysis of the pipe specimens. Extensive laboratory 
experiments will also be conducted to determine the effects 
of variations in individual characteristics of both soils and 
pipe materials. 

In the early days of hydro-electric development the 
buckets used in impulse water wheels were usually made 
of bronze. Now, according to the Engineering News- 
Record, the majority of impulse wheels are being equipped 
with steel buckets. Reasons cited by Western engineers 
in explanation of this apparent change in standard practice 
are as follows :—The average size of impulse units built 
ten or twelve years ago was comparatively small ; the usual 
requirements for buckets being such as would best suit jets 
2in. or 3in. in diameter. Because of rapid cooling of metal 
in moulds, it was hard to get first-class steel castings in 
| such small sizes, and the high percentage of rejections on 
| account of poor castings made bronze buckets considerably 
| cheaper than steel. The trend toward larger sizes in recent 
| years is shown by the fact that impulse wheels recently 
| built are driven by jets lin. or Llin. in diameter ard have 
| buckets 28in. to 30in. wide that weigh up to 2200 Ib. apiece. 
| In these large sizes the average of steel castings is greatly 
| improved, and because the present steel bucket will out- 

wear the bronze bucket, steel has become the more satis- 
| factory material and is also considered cheaper in tho 
| long run. 

AccorpDine to the Pharmaceutical Journal, many anti- 
reezing solutions contain glycerine, which is slightly 
njurious to rubber connections. Glycerine is not, how- 

ever, used alone, but generally with an alcohol. The 
| following glycerine anti-freezing mixture is for a tem- 
| perature down to 5 deg. Fah. below zero :—Wood alcohol 
(by volume), 15; glycerine, 15; water, 70. For a tem- 
perature down to 15 deg. Fah. below zero :—Wood aleohol 
(by volume), 17; glycerine, 17; water, 66. Mixtures of 
de-natured alcohol or wood alcohol and water lower 
the freezing point, and are probably the least injurious, 
though on warm days the alcohol will tend to boil and 
evaporate. A mixture of | part (by volume) of de-natured 
alcohol and 3 parts of water is said to withstand a tem- 
perature of 0 deg. Fah. A mixture of 3} parts of de-natured 
alcohol and 6} parts of water freezes at about 15 deg. Fah. 
below zero, and a mixture of 4 parts of de-natured alcohol 
and 6 parts of water freezes at about 25 deg. Fah. below 
zero. For practical . it is probably better to use 
only alcohol and water, so that from the specific gravity 
readings of a motor car radiator solution the amount of 


| 








| 


alcohol present may be readily determined, and the 
evaporated alcohol thus may be correctly replaced. This 


was spent last year on the equipment of suburban lines | cannot be done when a third substance, such as glycerine, 


or felectrical working. 





is present 


t, whilst phosphates, nitrates and potash, so neces- 
sary to modern agriculture, have not yet been found in any 
quantity. 

SPEAKING recently at the Manchester Rotary Club, 
Mr. E. O. Walker said that it was difficult to make elec- 
tricity remunerative in districts where only a few lights 
were used for an hour or two a day, and for such consumers 
a charge of 1s. a unit was not too high. What was wanted 
was a class of customer which would take a regular supply 
distributed as evenly as possible over the twenty-four 
hours. In any case, the plant had to be kept constantly 
running, and electricity could not be stored so effectively 
or inexpensively as gas. Mr. Walker mentioned some of 
the many advantages of electricity, and said that in this 
country electricity was in its infancy as compared with 
America and the Continent. 


It is reported by the National Federation of Iron and 
Steel Manufacturers that the production of pig iron in 
January amounted to 288,000 tons, a figure higher than 
in any month since March last, but less by 354,000 tons 
than the production in January last year. The furnaces 
in blast at the end of January numpered 90, compare: 
with 77 at the end of December and 242 at the corre- 
sponding date last year. Of the production of pig iron 
in January, 102,900 tons were hematite, 84,700 tons 
basic, 68,300 tons foundry, and 16,900 tons forge. The 
production of steel ingots and castings in January showed 
a further decline to 327,500 tons, compared with 381,000 
tons in December and 448,800 tons in November. 


Tue plan of the ultimate development of ths Feather 
River in California contemplates a series of seven power- 
houses, all successively utilising the controlled waters of 
Lake Almanor in addition to the annual run-off of the 
watershed between the power-houses and the lake. The 
total head which will be utilised by the seven power- 
houses is 3547{t., or 85 per cent. of that available in the 
river. The total possible power development is 486,000 
kilowatts. The largest single development will be Caribou, 
with 120,000 kilowatts; the smallest, 25,000 kilowatts. 
The highest single head will be 1008ft. ; the lowest, 270ft. 
The total length of tunnels required is approximately 
103,000ft., of which Caribou has a considerable portion. 


THE industria! situation in Italy is described in Italian 
official circles as being generally good, especially when the 
condition of industry throughout the world is taken into 
consideration. The metallurgical industry is to a great 
extent at a standstill, but there are signs of a revival. 
Engineering has also suffered from the abnormal! conditions 
which prevailed after the war; but many works have 
maintained their full-time activity. The competition 
from the countries of Central Europe, with the advantage 
of their excessively depreciated exchanges, constitutes 
the most serious obstacle which Italian industry has to 
overcome, but this competition is now less conspicuous, 
as such’countries are likely to be engaged for several months 
in the execution of orders already received. 


In connection with the air taxi services that are to be 
run this year te connect with the arrival and departure 
of liners at Southampton and Liverpool, states the 
Manchester Guardian, arrangements are to be made for 
the ordering of these taxiplanes by wireless while the liners 
are still far out at sea. These wireless orders will be picked 
up direct by the wireless operators at the London air 
station, and will be in the hands of the air taxi pilots 
within a minute or two of being despatched from the liner. 
In this way a passenger arriving in Britain from overseas 
who wishes to be at his destination at the earliest possible 
moment can be sure that there is an air taxi waiting for 
him when his liner berths. New air taxis, to cope with the 
greatly increased demand expected this year, are now being 
built. They include two, three and four seaters, and fares 








will be as low as 10d. per mile per passenger 
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FEBRUARY 17, 1922. 
ones . | 
The Buxton Explosion. 


| Iv is many years since a boiler explosion has 
|caused such widespread interest in engineering 
| circles as that which occurred in the marshalling 
yard at Buxton on November 11th last, and it is 
many years since an accident of the kind presented 
so much difficulty in the search of the cause. The 
report by Major Hall, of the Ministry of Transport, 
and Mr. Cranwell, of the Board of Trade, an | 
exceptionally long document, resulting from an | 
exceptionally searching inquiry, but we doubt if | 
the conclusions arrived at can be accepted with 
complete confidence. These reporters condemn the 
safety valve, but only on indirect or circumstantial 
evidence, for the valve of the ill-fated engine was 
|so damaged and jarred by the explosion that 
any positive evidence it might have afforded could 
|/not be, in the circumstances, expected. Indeed, 
| the one small piece of positive information it gaye 
| does not support the verdict. Both valves are 
assumed to have stuck fast against a pressure 
| which we may presume to have been in the neigh- 
bourhood, let us say, of 500 1b. per square inch, 
yet when the valve column was examined after 
the accident the one valve which remained in| 
| position was free on its seat. But if we do not 
accept the conclusions of the reporters, what 
explanation is there to offer? It is clear from the 
nature of the débris, the distances to which parts 
were hurled, the tearing of plates which tests | 
showed to be of first-class material, and the com- | 
plete displacement and dislocation of the whole en- 
gine, that the explosion was of a very violent nature, 
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| that it was, in fact, of a kind that we associate with | 


extremely high tensions. {t could only be brought | 


about by a gradually accumulated excessive 
pressure or by a rapidly generated excessive 
pressure. The second alternative might have been 


advanced with success some years ago, when the 
but would 
not be accepted now, and it is impossible to see 
how a force sufficient to burst a sound boiler could 
have been generated except in the usual way. 
Hence we are practically driven to the conclusion 


“| that both the valves stuck fast, and to accept, in 


| the lack of a better, the reporters’ verdict. 

There are two aspects of this strange accident, 
The former may be 
On several occasions prior to 
the explosion, and by several different drivers, the 
| fact that the gauge registered excessive pressures 
had been noticed ; but, as far as we can see, on not 
one of these occasions did the man satisfy himself | 
by touching the lever that the safety valves were | 
free. There is no evidence that even in the shed | 
The reason for this fatal 


'so, and to reach it the man would have 
}upon the running board and probably make 


| about one ton and a-half. 


1 


and most obvious precaution is to be found partly 
in the implicit confidence which drivers put in the 
safety valve, and partly in the fact that the lever 
is not readily accessible. Had the tail of it pro- 
truded into the cab we cannot doubt that the 
drivers would have touched it. But it did not do 
to stand 


with some handy tool. Some loco- 


‘Jong arm ” 
tail of the lever 


motive engineers object to the 


entering the cab, because they fear that in the 
movements of the engine it may seize against the 
sides of the slot through which it ses. That 


contingency can, obviously, be easily avoided, and, 
even if the tail did catch, it could not prevent valves 


lof the Ramsbottom type from operating freely. 


It might, indeed, cause one of the pair to open, and 
that is the worst it could do. We suggest that in 
view of this accident, in view of the doubt that has 


| been thrown upon the infallibility of the safety 


valve, all such valves should be so fitted that the 
driver can at any moment assure himself that they 
act freely. Let us now turn to the 
material cause or causes of the disaster. Here we 
have but two things to consider if we may assume, 
as presumably we may, that the boiler was strong 
enough for its working pressure. These two things 
are the gauge and the safety valve. Four times the 
gauge was reported as defective, but there is reason 
to believe that there was nothing the matter with 
it. The valves were never suspected, yet the 
reporters are confident that they stuck. If this 
conclusion is correct—and we admit we can see 
no other—then the explosion is explained ; but the 
reason for the sticking of the valves remains a 
mystery, which can only be solved by careful experi- 


mental investigation. Calculation is practically 
defied, because the essential quantities are un- 
known, The valves were of the wing pattern, with 


three wings; they were of gun-metal, and fitted 
into gun-metal seats or bushes, which were pressed 
into a cast iron body and pinned in position, 


| They were fitted in the usual way by feel, that is 


to say, 
if necessary, 


the edges of the wings, after turning, were, 
draw-filed until they slid easily and 
freely in the seats. The actual clearance was not 
specified. On the Midland, we believe, eight 
thousandths of an inch on the whole diameter of 
three inches has been found ample. It is not likely 
to have been less in this engine, and appears, from 
Mr. Cranwell’s examination, to have been rather 
more. The valve seats were not perfectly circular, 
and in some positions of the valve there was less 
clearance than in others. But the minimum by 
the ring and plug test was .0095in. in the front 
seat and .0120in. in the other. But—and here lies 
the real difficulty of explanation—the valve had 
blown freely at the set pressure for many weeks, 
and furthermore, whilst we may imagine one valve 
sticking owing to excentricity or other cause, it is 
hard indeed to understand why both should bind 
simultaneously. Tests made by Captain Beames 
on a number of other valves are far from conclusive. 
They showed that in some cases the valves failed 
to blow at 220 Ib., and in one case there was per- 
sistent initial sticking of both valves, which was 
only relieved by hammering the valve body, but 
the inquiry was apparently not pushed far enough 
to assign a cause. The excess steam pressure em- 
ployed was only some 20 lb. or so, and in the ill- 
fated engine it would seem necessary to assume 
from the nature of the explosion that a pressure of 
something nearer 500 lb. was generated. Such a 
pressure would result in a load on each valve of 
Two-fifths of that load 
would be taken by the spring, leaving roughly 
nearly one ton to overcome the assumed adherence 
between the valve wings and the seat. It is difficult 


to understand why one valve which, up to a short 
time before, had been operating properly, 
bind against a load of that order ; it is five or six 
times more difficult to understand why two valves 
should do so. 
coincidence on the assumption that there was, in 
fact, 
'time prior to the accident one of the valves had 
ceased to act, 
ber llth the other had begun to exhibit a similar 
defect. 
the cause of the sticking. 
believe that the climatic conditions had something 
to do with it, and points to the fact that all through 
the w 
when it turned cold. 
clusive. 
in November instead of in August it is probable 
the valves would have stuck 
instead of cold. 
especially as we are aware that experiments have 


should 


Indeed, we can only explain such a 
no real coincidence, and that some indefinite 
and that a few weeks before Novem- 
But even then we are little or no nearer 


Mr. Cranwell asks us to 


-»ather the valve worked well, but failed 
The argument is quite incon- 
If the boilers had been re-started in service 


warm Ww 


in warm weather 
We dismiss that view altogether, 


neglect of what would appear to be the simple been made by driving cold blasts of air on to the 
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columns of Ramsbottom valves without the 
slightest effect. The internal heat is far too much 
above that of the external air for any atmospheric 
changes to effect the form of the seats to a measur- 
able degree. A few figures on this point may prove 
of interest. Taking the wholly unlikely circum- 
stance that the valve bush remained at a tem- 
perature of 40 deg.’Fah. whilst the valve reached 
470 deg. Fah.—the temperature of steam at about 
500 Ib. abs.—then an original clearance of eight 
one-thousandths would be reduced to a minus 
clearance of five one-thousandths. If, however, 
we assume that the ring was at a temperature of 
no more than 160 deg. Fah., then a tight sliding 
fit is restored. Hence we conclude that if the 
valves did stick it would be better to look for the 
cause in some changes in the poppets or seats 
themselves under the influence of heat changes 
than for distortion of the columns caused by the 
weather. But against this cause we have to set the 
fact that the valves were old, that the wings were 
not touched during repairs, and that the only 
change was a slight skimming of the seating face, 
with a reduction of the angle from 45 deg. to 30 deg. 

On this question of the angle of the seats a good 
deal has been said during the past months. In 
some of the repaired engines the contained angle of 
seats was 90 deg., in others less. Experiments 
made by Mr. Cranwell showed that the angle had 
no influence—that under all conditions 60 deg. 
acted as well as 90 deg. Weare thus forced to look 
to the wings and to the wings only, and we have to 
ask ourselves if it is possible that the smallish area of 
contact—an indefinite amount—between the wing 
edges and the bush could be sufficient to resist the 
tearing action set up by a load of about one ton. 
No amount of calculation can settle that point, but 
a few simple experiments would readily resolve it. 
We trust they will be made. We suggest par- 
ticularly that a test should be made with 30 deg. 
angle, with the wings not perfectly concentric with 
the seat. That the wing valve has a tendeney to 
stick and that in certain circumstances it will stick 
uncommonly tight is well known. For this reason 
some makers will not use such valves, but prefer 
either external guides or wingless valves. The 
Ramsbottom safety valve can be made quite well 
in the wingless form, and doubtless would always 
have been so made had trouble ever arisen. But it 
had not. For many years the wing valve has 
worked so satisfactorily that no one ever thought 
of suspecting safety valves. If anything was wrong 
it was the gauge; never the valves. There is, 
therefore, no good reason for pressing for a change 
of design, but we submit, again, that there is every 
reason for providing always, as some engines are 
now provided, simple means by which a driver may 
instantly satisfy himself that the safety valves are 
free. We cannot imagine a more elementary pre- 
caution in a safety device. With the two recom- 
mendations made by the reporters, first, that the 
valve seats should be bored after pressing into their 
seats and that clearance should be standardised, 
and, secondly, that whenever a steam gauge is 
changed it should be tested against the safety valve, 
there can be no quarrelling. 

There is an old saying that every riveted boiler 
in good condition is its own safety valve. Years 
ago Webb tried to burst a boiler and failed because 
the joints opened and relieved the pressure before 
explosion occurred. Sir John Dewrance tells us 
that a similar test with similar results has been 
made on Babcock’s steam drums. If the boiler at 
Buxton failed, as apparently it did fail, from very 
excessive pressure, why was there no indication of 
the fact by leaky joints either on the day of the 
accident or on the few preceding days when the 
gauge pin went hard against the stops and the 
valves did not blow? Was the boiler actually in 
prime condition on November 11th, or had the 
box already begun to exhibit defects under the 
stress of excessive pressure ? These are points that 
have to be thought of. We must ask ourselves also 
if it was a mere coincidence and nothing more that 
the boiler went up a few seconds after the regulator 
had been opened? And, finally, we must ask 
ourselves, remembering that the one valve remain- 
ing in position showed no defects, did the valves 
actually stick, did some other cause operate to 
prevent their opening, or was the violence of the 
explosion caused by the sudden generation of steam 
after—and not before—the primary failure of the 
fire-hox ? Could we believe that the boiler was 
carrying a pressure of not more than 250 |b. to 
300 lb. just prior to the explosion we could accept 
the sticking valve theory—the only one that so far 
presents itself—far more readily than if we are 








confess that it is to some such explanation that we 
lean, and we note in this connection that the 
hydraulic test was taken no further than 2065 lb. 
According to Mr. Tizzard, of Crewe, the London 
and North-Western practice with an old boiler is 
“just to give it its working pressure in steam.” 
In his examination he admitted that if 300 Ib. were 
carried there would be danger of the crown coming 
down. Whilst it is still difficult to explain the 
sticking of the valves after they had operated 
correctly for many months, it is a more readily 
acceptable explanation if we assume that the 
pressure was no more than 300 Ib. than if, following 
the test made in a similar boiler at Crewe, we are 
forced to believe that it would not fail even at 
600 Ib. 


Air Conference Reflections. 


AT a moment when the ery is for economy in 
the administration of the departments of the 
State and proposals have been put forward for 
drastic cuts in the expenditure on the defence 
forces of the country, it was appropriate that a 
Conference should be held at which the position 
and policy of the Air Ministry was reviewed. It 
will not be denied by those who were present at 
last week’s gathering, and it should now be 
clear even to those who have only derived 
their impressions from the reading of newspaper 
reports, that those who believe in the future of 
Service aviation and commercial air transport are 
only at the beginning of a difficult task. Captain 
Guest told the Conference that the Ministry has 
had to fight for its life against the two older 
services, the members of which have car- 
ried on persistent efforts to absorb the Air 
Ministry into the Admiralty and War Office. 
These efforts have been defeated, and now the 
Geddes report has suggested the absorption of the 
Admiralty, War Office and Air Ministry into a 
Defence Department, which, it is believed, might 
succeed in welding the whole of them into an 
administration which would co-ordinate effort and 
serve the national needs at far less cost than three 
separate Ministries, which, owing to inter-depart- 
mental jealousy, tend to work in water-tight com- 
partments. 

The political and administrative aspects may he 
left to those whose business it will be to decide the 
issues which have been raised. 
ever, other points of view which demand attention. 
It was made quite clear at the Guildhall last week 
that Service and civil aviation are two branches 
of the same problem, and are more closely related 
than the Navy and the mercantile marine. There 
is no demand at the present time to create more 
than a nucleus of a war air force ; the time is not 
propitious for any z-mbitious scheme, even if the 
technical side of the problem had been solved. {It 
is claimed that at the close of the war period we 
had attained the first place in aeroplane design 
and construction, and even to-day, although the 
technical staffs have been to a great extent dis- 
banded and scattered and the manufacturing 
industry allowed to wither, it is the British designed 
and built aeroplane which finds most favour with 
airmen. The place won by Great Britain for 
heavier-than-air machines is held by Germany for 
airships, and whatever may be the future réle of 
the aeroplane and airship in times of war, it is held 
that both these organs of transport have their 
place in commercial aviation. Ironical as it may 
appear, it is possible indeed that in the opening 
up of Empire air routes, it is the German-type 
airship which may play the main and the aeroplane 
the subsidiary part. Leaving Service aviation to 
work out its own destiny, it will be of interest to 
devote consideration to the present position of 
commercial aviation, which must, it should be 
clearly understood, form the reserve from which a 
war force would he expanded to the necessary 
magnitude. The education and training of 
designers, the existence of a large-scale manu- 
facturing industry capable of diverting its energies 
from peace to war work at short notice, the reserve 
of machines which, although built for civil work, 
would be capable, in the hands of trained pilots, 
of carrying on military operations, and the 
provision of a reserve of skilled pilots can only be 
achieved if commercial air transport is developed 
into a great and prosperous industry. The sound- 
ness of this argument being acknowledged, it is 
pertinent to inquire what light was thrown by the 
Guildhall gathering on the prospects of bringing 
into existence at an early date a civil aviation 
industry of any real magnitude. He would be an 


forced to believe that a pressure twice as great | out-and-out optimist who could pretend that much 
existed in the boiler and failed to force the valves | encouragement can be drawn from the proceed- 


open or to cause visible leaks. 


Indeed, we may! ings at the Air Conference. There is no need for 


There are, how- | 


undue pessimism, but it is essential, if any real 
progress is to be made within a reasonable period, 
that the difficulties should be faced. Lord Weir, 
who cannot be accused of belonging to a hostile 
party, regards the results which have been achieved 
as exceedingly meagre, and as prodigal in life anc 
cost. This brief review of the situation with which 
the discussion was opened laid down the lines of a 
debate which served not only to show the defects 
of the present position, but the kind of remedies 
which will have to be applied. 

In the report of the Conference, which appears 
in to-day’s issue, the reasons for the slow growth of 
civil air transport are revealed. It is uncommercial, 
and it is unsafe. The existing services, which can 
only be regarded as full-scale experiments, are only 
made possible by means of a subsidy, and the 
accident ratio is extremely high. The comparison 
may be an unjust one, but a speaker at the Con- 
ference stated that if the accident percentage were 
as high on the London tube railways as on the 
existing air services, 300 persons would be killed 
every day. The truth is, as Lord Weir argued, that 
the types of aeroplane now in service are not 
suitable vehicles for commercial transport. They 
are the heritage of the war, and full of pride in the 
achievements of our airmen during 1917 and 1918, 
the vast difference between Service and civil 
aviation has not been fully realised. To some 
extent it will be necessary to begin de novo and to 
devote fresh attention to the theoretical side. Both 
Sir Richard Glazebrook, who made a strong plea 
for more fundamental research, and Professor 
Burstall, who discussed engine problems, indicated 
the limitations in existing circumstances of ad hoc 
investigations. These are necessary, of course, 
and the mere recital of the work in hand at the 
National Physical Laboratory, the Royal Aircraft 
Factory and the Universities would surprise those 
who have not been in touch with recent develop- 
ments. The real need is, however, for something 
more than improvements in detail, and we hope 
that the demand for funds for unfettered funda- 
mental research will not even to-day be disregarded. 
It is a national requirement to bring into existence 
|at the earliest possible moment a large and pros- 
| perous civil aviation industry. This can only be 
}done by providing machines which are safe and 
|comfortable for passengers, and by quoting fares 
and rates which will attract traffic. Admitting 
that the services now in operation are over too 
short a distance to reveal the advantages of air 
transport, the results, both on the passenger and 
goods sides, have been very disappointing. We 
are now, perhaps, getting near the end of the 
experimental period, and there were plain indica- 
tions given at the Conference of an intention to go 
ahead as fast as possible. There is even a 
suggestion to commence a service to India ; and, 
heartened by the definite statement of Sir Richard 
Glazebrook that a commercial airship can be 
designed and built in Great Britain, the opening up 
of the Empire route to Australia is to be pressed 
on the Government. 








AN ALTERNATIVE WATERWAY. 


Wuite the project to provide @ great international 
channel for ocean-going ships by improving the St. 
Lawrence River to the Great Lakes is being studied by 
the Governments of the United States and Canada, 
supporters of an alternative plan, the proposed Ottawa 
and Georgian Bay Canal, sre endeavouring to enlist 
support for their “ all-Canadian waterway. The advan- 
tages claimed for that route over the St. Lawrence 
ship channel include its route, which lies entirely within 
Canadian territory, its immunity from the storm hazards 
of the Lakes, and the saving it offers in mileage. Accord- 
ing to reports of the Canadian Government engineers 
who have made an exhaustive study of the project, the 
Ottawa and Georgian Bay Canal scheme is practical for 
the Government to undertake. As surveyed, the canal 
would follow the St. Lawrence from Montreal to the 
junction of the Ottawa and St. Lawrence Rivers ; thence 
the Ottawa would be followed to Mattawa; and Lake 
Nipissing and the French River would provide an outlet 
from the Ottawa River to Lake Huron. The total length 
of the canal would be 440 miles, with a total lockage of 
758ft., the number of locks being twenty-seven, with 
lifts ranging from 5ft. to 50ft. The size of the locks 
would be uniformly 650ft. in length, 65ft. clear width and 
22ft. depth ; 22ft. would be the minimum depth on the 
entire length of the waterway, which would consist of 
28 miles of canal proper, 66 miles of improved river navi- 
gation, and 346 miles of river and lake, varying in width 
from 300ft. to half a mile. 








Ir the general meeting of the International Railway 
Association agrees at its meeting in Rome in April, the 
next congress of the Association will be held in Madrid 





in 1927. 
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Obituary. 


SIR GEORGE JOHN CARTER. 

Tne shipbuilding industry in general, and the firm 
of Cammell Laird and Co., Limited, in particular, 
have suffered a severe loss by the death of Sir George 
Carter, which took place on Thursday of last week 
at Brettanby Manor, in Yorkshire, the seat of his 
brother-in-law, Lieut-Colonet E. Vaux. For some 
considerable time Sir George’s health had been 
indifferent, but it was only during the last week or 
two that his condition was regarded as being serious. 

(George John Carter, who was the son of the late 
Mr. George Dean Carter, 1860, and at 
the very early age of fourteen years he was entered 
at Portsmouth Dockyard as a shipwright apprentice. 
During the seven years of his apprenticeship he 
passed through all the departments and gained a 
thorough insight into the methods of shipbuilding 
employed at that Government establishment. He 
remained at Portsmouth in all eleven years, the four 
years succeeding the period of apprenticeship service 
being spent in the drawing-office. In 1886, when 
twenty-six years of age, he was offered and accepted 

position in the Elswick Works of what was then 
Sir W. G. Armstrong, Mitchell and 
but which, of after- 
wards became Sir W. G. Armstrong, 
Whitworth and Co., Limited. There, 
his abilities soon made themselves 
felt, and eight years later, when he 
was but thirty-four years of age, 
he was given the important post of 
shipyard manager. Later still he 
was made a director of the com 
pany. In all, Mr. Carter, as he 
then was, rernained with the Arm 
strong firm for twenty-five years. 
During that quarter of a century 
in the construc 


was born in 


course, 


Co., 


was concer ned 


tion of very many warships for 
the home, Argentine, Brazilian, 
Chilian, and Japanese Govern- 
ments, including battleships—the 
most noteworthy of which was 
perhaps the Minas CGeraes—a: 
moured and unarmoured cruisers, 


destroyers, torpedo boats, traming 


ships, and Royal yachts, while 
numerous merchant vessels were 
built under his supervision. The 


decision of the firm to found a new 
shipbuilding yard at Walker-on 
I'yne is said to have been arrived 
it largely as the result of his repre 
entations, and in the planning of 
that establishment he played a 
leading part. 
Towards the of 1912, Mr. 
Carter resigned his position at 
Elswick in order to take up the 
appointment, in succession to Mr. 
Ratsey Bevis, of managing director 
of the Birkenhead yard of Cammell 


end 


Laird and Co., Limited—a post 
which he filled with the utmost 
distinction. Just previously he 


had been appointed a director of 


the company. As a result of his 
control, the output of the yard 
immediately increased, and by 


of the augmentation of 
equipment and the reorganisation 
which were effected under his 
régime, the works were enabled to 
play a most important part in the 
During the period of hos. 
tilities a vast amount of work was got through, and 
owing largely to the able management of Sir George. 
the building period of all types of vessels was very 
considerably expedited. In some cases the comple- 
tion of ships was effected more quickly by as many 
as from seven to eight months than under ordinary 
peace conditions. The yard is unusually well supplied 
with graving docks, and its new managing director 
had seen to it that the machinery specially adapted 
for ship repairs had been brought well up to date 
lor in pre-war times it did a large business in that 
direction—so that when the war came it was eminently 
suited for the carrying out of the vast amount of 
reconditioning which had to be done, not only to 
vessels of the British Navy, but to those of the 
American Navy as well. The United States destroyer 
fleet, in fact, made it its chief refitting centre. It was 
for the invaluable services which he rendered during 
the great struggle that Mr. Carter was created a 
K.B.E. (Civil) in the year 1917. : 
Considering the demands made upon his time by 
his own special business, Sir George managed to give 
a large amount of attention to other matters. Whilst 
at Newcastle, besides being a Justice of the Peace 
for the County of Northumberland, he was a member 
of the Tyne Improvement Commission, and a Vice- 
president of the North-East Coast Institution of 
Engineers and Shipbuilders. He was also an officer 
in the ist Northumbrian Royal Field Artillery (T.F.), 
and commanded the Elswick Battery before it was 


reason 


war. 
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taken over by the Territorial Force. At Birkenhead 
he became a member of the Mersey Docks and 
Harbour Board and a director of the Coventry 
Ordnance Works, Limited. 

During the whole of the war period Sir George was 
President of the Shipbuilding Employers’ Federa- 
tion. He was also chairman of the Merchant Ship 
Advisory Committee to the Shipping Controller, and 
subsequently a member of the Shipbuilding Council. 
In these capacities he was closely identified with the 
building of large numbers of standard merchant 
ships, and rendered invaluable services to his country 
and to the cause of the Allies generally. Nor did 
these labours sum up the whole of his activities, for 
he was also chairman of the Liverpool Munitions 
Committee. In all that he did he evinced such an 
astonishing alertness and grasp of detail that his 
services were continually being sought in every 
direction. It is only too certain that it was the self- 
forgetting strenuousness of his work during the 
whole of the war period which led to his premature 
and most regrettable death. 

Sir George was a member of both the Institutions 
of Civil and Mechanical Engineers; a member of 
Council of the Institute of Naval Architects, and of 
the Federation of British Industries ; a member of 
Committee of Lloyd’s Register, and a freeman of the 
Shipwrights’ Company. He was @ man who was 


CARTER 


SIR GEORGE JOHN 


universally respected and loved ; masters, colleagues 
and men all admired him. He was held in especially 
high esteen in labour and trade union circles by reason 
of his fair and honest dealing in all questions affecting 
the conditions of labour, rates of pay and welfare of 
those employed in the shipbuilding and engineering 
industries. In all cases of negotiation with the 
employees of the firms which he served, he displayed 
a fairness and undeviating honesty which rendered 
him extraordinarily popular with all classes. He 
was a man of a type of which to lose one is in the 
nature of a national calamity. 


We cannot, we think, conclude this memoir more | 


fittingly than by printing the following appreciation 
had known Sir 


which is from the pen of one who 

George intimately for many years, and who appre- 
ciated his many sterling qualities at a very high 
value : 


“The impression that one got in meeting Sir 
George Carter was that of a splendid specimen of 
virile manhood. Everything about him was on rather 
more than the mere “ full size’ scale. He was a big 
man, well proportioned, a born leader, and his 
favourite methods can best be described as Napoleonic. 
Possessing large ideals, immense energy and a wide 
outlook, he nevertheless found time and opportunity 
to associate himself with details and activities that 
many another man in his position would have con- 
sidered too trivial to waste time over. At the same 


time, no one could get at the essential points of an 
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apparently hopelessly complicated case more quickly, 
and having done so, he invariably came to a decision 
with unerring instinct, and without a moment's 
delay. It was this rare faculty that made him so 
valuable in committee, especially when dealing with 
labour problems. In nine cases out of ten, any 
questions in dispute were settled out of hand after 
a frank and free discussion. Always a firm believer 
in the rights of organised labour, he had the full 
confidence of the trades union officials, who knew 
quite well that if they could put up a sound case he 
would be their most powerful advocate with his 
own colleagues. 

“* His attitude towards his own staff and workmen 
was ever that of a benevolent despot. In the equip- 
ment of the works, in the provision of labour-saving 
apparatus and safety devices, in ambulance and first- 
aid requirements, in canteen accommodation, no 
trouble and no expense were spared in looking after 
the welfare of the thousands of men and boys whom 
he always considered as being committed to his 
charge. He was one of the first to inaugurate a 
system whereby workmen were encouraged to invent 
improved appliances. On proof of value, suitable 
awards were made and patents taken out in which 
the employee participated. 

“Even outside the works and outside of working 
hours, Sir George’s interest in his employees per- 
meated. Clubs were established, 
sports grounds laid out, and a 
convalescent home acquired. All 
apprentices and boys were ex 
pected to attend the local technical 
schools, where the fees were paid 
for them, and their wages were 
raised by a graduated bonus ac- 
cording to the degree of success 
attained at school and in the works. 
The poorer boys of the town belong 
to a Shaftesbury Club, of which Sir 
George was President. Busy as he 
was with his own particular work, 
and the various councils and com 
mittees that claimed his attention, 
he was always to the fore in social 
engagements, in which, it is only 
fair to state, he was ably supported, 
and often led, by his gifted and 
devoted wife. 

“ It is recalled that in 1920, when 
the Institution of Naval Architects 
held its Summer Meeting in Liver 
pool, Sir George was chairman ol 
the local Reception Committee, 
and threw himself heart and soul 
into the work of arranging meetings 
and functions, although he was 
even then suffering from the first 
attacks of the malady that eventu- 
ally carried him off. 

“Tt has been truly said that, as 
managing director of the huge 
Mersey-side shipbuilding establish- 
ment, Sir George never left one in 
any doubt as to who managed and 
directed. That was characteristic 
of the man. Outspokenness and 
direct dealing with individuals was 
almost an obsession with him. But 
when in the nature of things it 
became necessary to depute others 
to represent him during frequent, 
and sometimes prolonged, absences 
on urgent business, he always 
stood loyally by any decisions 
made on his behalf. It all 
part of “playing the game,” a 
phrase that was constantly on his 
lips. 

“* Sir George Carter was in many 
respects a great personality. He had his limitations, 
of course. He was not really such a hard case as he 
sometimes tried to make out. His apparent bluntness 
was largely bluff. He had a deep and abiding sym- 
pathy with the hard-working classes, and no one 
understood their mentality better than he did. 
Perhaps the keynote of his career is best expressed 
in a remark that he made shortly after taking up his 
important duties at Birkenhead. Some proposed 
welfare scheme was under consideration, and some- 
body quoted that well-known tag commencing ‘1 
shall only pass this way once.’ He immediately 
responded, and there is no doubt he meant every 


was 


| word, ‘I believe it is everybody's duty to do his best 


for his fellow-men. For my part, I hope to leave the 
world a better place than I found it.’ ”’ 


Tae Rates Advisory Committee is entering upon the 
final determination of the proposed general railway 
classification of goods by merchandise trains which was 
published at the end of 1920, and has been the subject of 
discussion between the railway companies and the traders 
since that date. During those negotiations the com- 
modities were divided into a number of groups for con- 
venience of consideration, and the objections of the 
traders to the companies’ proposals will be brought before 
the Committee under those groupings. The first group 
is being considered this week, and it is proposed that 
sittings shall be on Tuesday, Wednesday and Thursday in 
each week. 
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"Tet Encwece” 


Notching Press for Armature 
Plates and Segments. 


THE press illustrated herewith has recently been con- 
structed by Taylor and Challen, Limited, of Birmingham, 
with the object of providing a machine whereby armature 
plates or segments thereof may be notched, internally 























When the work is in the form of segmental portions the 
gallery is supplied continuously with blank segments 
without stopping the table or slide. In this way a complete 
circle of segments is notched in the same manner as if it 
were in one piece, with the result, it is claimed, that no 
inaccuracy arises in punching those notches which fall 
on the radial dividing lines between the segments. 

The slide is driven by a ball-ended connecting-rod 
coupled to a crank of 1}in. stroke at the end of a belt- 








NOTCHING PRESS FOR ARMATURE PLATES 


or externally, in an accurate and continuous manner. 
The plates or segments, it will be gathered, are mounted 
on a gallery which is rotated by means of a dividing wheel 
s0 as to bring the work between a punch on the end of a 
reciprocating slide and a cutting die carried on a bracket. 
lhe bracket is of cast steel, and is bolted to the end of the 
frame. It is provided with two tongues which slip into 
two horizontal grooves cut one on each side of the frame 
head. The stress during the punching stroke is trans- 
mitted from the bracket to the frame through the tongues, 
the four bolts passing through the bracket being intended 
merely to hold it in its correct position and to provide 
means whereby it may be reversed in order to accommodate 
internal or external work. 








AND SEGMENTS 


driven shaft. This shaft is equipped with a clutch and a 
band brake, which is automatically applied when the 
machine is stopped and released when it is started. A 
train of gear wheels within a casing carries power from the 
driving shaft down to a horizontal shaft, from which 
motion is imparted to the dividing wheel by means of a 
pawl. This pawl has associated with it a locking bolt 
whereby the dividing wheel and work are held fixed 
during each fall and rise of the notching tool. The pawl 
and bolt are both controlled by cams and springs. Their 
relative times of movement are so arranged that the bolt 
is in engagement with one notch of the dividing wheel 
before the feeding pawl is withdrawn from its notch. In 
this way, it is urged, all chance of the gallery overrunning 
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its correct position is eliminated. The pawl and the other 
parts of the feeding gear are carried on a saddle which 
can be moved right back into the gap of the press frame 
in order that an increased size of dividing wheel may be 
accommodated. The saddle carrying the pivot on which 
the dividing wheel rotates can be adjusted along the bed 
by means of a screw to suit the diameter of the work. 

The machine as illustrated is provided with a dividing 
wheel 6ft. in diameter. With this size of wheel work with 
notching circles ranging from 5ft. to 12ft. in diameter can 
be operated upon. With a dividing wheel 9ft. in diameter 
the largest notching circle diameter admitted is 18ft., 
while with a wheel 4ft. in diameter the minimum circle 
ean be brought down to 3ft. In order to adapt the machine 
to accommodate work over 18ft. in diameter, the end of 
the bed is formed with machined flanges, to which an 
extension of the bed may be bolted. The gap of the frame 
is such that the machine can operate on internal work 
measuring up to 30in. from the centre line of the notches 
to the outside circumference. The average speed of 
working of the machine is 96 notches per minute. 

It is to be particularly noticed that if it be desired to 
vary the number of notches to be formed on a circle 
of given diameter it is necessary to employ a different 
dividing wheel. In order to meet requirements in this 
direction the makers have installed at their works machi- 
nery for accurately cutting dividing wheels up to 12ft. 
in diameter. 


Railway Electrification and 
Garratt Locomotives. 


REFERRING to the very interesting abstract from a 
paper by Sir Vincent L. Raven, which appeared in our 
issue of December 23rd last, and the two diagrams illus- 
trating respectively an electric freight locomotive of rating 
approximately 60,000 lb. tractive force and a proposed 
steam locomotive 0—8—2 type of equal power, Mr. FE. A. 
Watson writes to us to say that Beyer, Peacock and Co., 
Limited, Manchester, built and sent out to South Africa 
last year, to the order of the South African Government 
Railways for their 3ft. 6in. gauge, a steam locomotive of 
the ‘‘Garratt’’ type working at a boiler pressure of 
180 lb. per square inch, but which if arranged for 200 lb. 
per square inch—as proposed on the 0-8-2 diagram- 
would have about the same power, viz., 60,000 Ib. at 
85 per cent. boiler pressure. 

A photograph of this “ Garratt’ type engine, which, 
as will be seen is of the 2-6—0, 0-6-2 wheel arrangement, is 
reproduced herewith. The maximum axle-load is about 
18 tons, as compared with the abnormal axle-load of 
33} tons shown on the 0-8-2 diagram in the above-named 
article. The extreme height of this “ Garratt” engine 
from rail to top of chimney is 12ft. ]0in., thus coming well 
within the maximum for this country. The engine is 
working with great success on the 3ft. 6in. gauge, hauling 
heavy loads up gradients of 1 in 30 uncompensated, and 
round curves of 30(f{t. radius ; and thus indicates what 
can be done with the “Garratt” type on the wider 
gauges of 4ft. 84in. and upwards. 

Mr. Watson informs us that designs of locomotives on 
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dimensions 


normal 
and weights have been worked out by Beyer, Peacock and 


the “Garratt”’’ principle of quite 


Co., Limited, for 2, 


the 3ft. 6in. gauge having the 4-8 
8-4 wheel arrangement, and with a tractive force of 

72,000 Ib. (at 75 per cent. boiler pressure) and a 
maximum axie-load of about 184 tons, and the building 
of engines to these designs is contemplated. Until recent 
years electric locomotives certainly promised to provide 
tractive then locomotives, but by 
comparison between Sir Vincent's electric 
* Garratt "’ type of steam engine it will 
be seen that similar results may be obtained tor a given 
axle-load and within normal From the 
loregoing it will be seen that finality has by no means 
been reached in the dev elopment of the steam locomotive. 


about 


xreater force steam 


making a 


locomotive and the 


dimensions. 


The Buxton Locomotive Explosion. 


As briefly stated in our last issue, Major G. L. Hall's 
report on the explosion of the boiler ot London and 
North-Western locomotive at Buxton on November llth, 
iv21, issued in the middle of last week This report 
occupies forty-one pages, and includes tour 
reproductions from photographs ot the boiler débris, a 
plan of the marshalling yard atbuxton, where the explosion 
vecurred, showing the position of the parts of the engine 
An teresting fact brought 
tire-box wrapper plate was 


a 


Was 


ioolscap 


and boiler alter tne accident 
out by this plan is that the 


thrown forward 540it., N. by k.”’ of the engine, and 
the fire-box back plate was hurled 670tt. almost dead 
ahead of the engme. The other parts were distributed 


locally, the engme trame and the remains of the boiler 
a little bit to the left and the fire-box crown a little bit 
to the right. Pilate Lil 
As the question has been asked by a correspondent, we 
inay say that the teed pipes are carried torward horizontal 
nearly up to the middie of the barrel and then turn down 
at an angle ot 2U deg. or so, ending, ol course, well below 
the water line in the final course oi the barrel. Plate LV. 
is reproduced on page 1¥U. It shows the safety valve ; the 
detaul on which Major Hall lays the blame for the explosion. 
A final drawing is a development of the boiler barrel plates 
showing the lines of fracture marked in red. It will be 
seen that with the exception of the drawing of the safety 
valve, and possibly the site plan which exhibits the position 
vl the parts aiter the accident, the other plates are of 
relatively emall consequence in seeking ior a cause of the 
catastrophe whatever other interest may reside in them. 


is a drawing of the boiler as new. 


THE REPORT. 


The essential part of the report as a whole is contained 
in the report made by Mr. H. Cranwell, of the Mercantile 


Marine Department of the Board of Trade. It we 
reproduce below almost in full. A few words about the 
history of the boiler must, however, first be given. It was 


built at Crewe in June, 1905, to work at 200 lb. pressure. 


As the average scrapping life of these boilers is eighteen | 


years, it was near the end of its time. In January, 1907, 
it was given fairly extensive repairs, including the renewal 
of forty-six stays. Some time in 1908 it appears to have 
been repaired again, when “new barrel patches "’ were 
put along the barrel bottom, a new copper tube plate in 
two parts and a new steel tube plate were fitted, and 
257 new copper stays were put in. In August, 1911, further 
repairs were carried out; the barrel was patched again 
along the bottom, the copper tube plate had to be 
attended to for cracks, and 193 stays were renewed. In 
the early part of 1914, and again two years later, important 
repairs were efiected, including in the former year a new 
steel covering plate, new front plate, and new copper box. 
Then in June, 1918, the boiler was put on to the ill-fated 
engine No. 134, after it had been given a new crown plate 
new top half copper tube plate, new steel tube plate’ 








201 new copper stays. Finally, in the present year it was 
sent to Beardmore’s and underwent more heavy repairs, 
including two new half sides in fire-box, and the renewal 
of 439 copper stay At this time the safety valves were 
refitted. After repairs the boiler tested 
205 lb. hydraulic and 200 lb. steam. The engine was one 
of eighteen sent to Beardmore’s, of which twelve went to 
Parkhead and six to Dalmuir. After leaving Beardmore's 
it had run altogether 2600 miles before the accident 
occurred. 


these was at 


THe EXPLosion 

The engine was taken over by the shed driver with the 
steam gauge reading 120 lb., and was handed over to the 
tram driver at 11.55 with the steam still at that pressure. 
At 12.25 it was taken out of the shed and coupled to a 
goods train. At 12.45 it was started, but had made no 
more than about four beats when the boiler burst. The 
tire-hole door was open at the time, as the stoker had only 
just finished firing up. A head-shunter saw the smoke- 
box door fly open and fire come out. The valves had not 
been blowing all this time. 

The steam gauge of the engine had been reported several 
times as defective, “* reading too high,” * going all round,” 
and so on, and constant trouble had been experienced 
with the injectors, which, it is significant, will not work 
at high pressures. There is ample evidence that the valves 
blew freely at 200 lb. during August, September, and the 
greater part of October. 


MR. CRANWELL’S REPORT. 
NATURE OF THE EXPLOSION. 


The explosion was of a very violent character; the 
fire-box crown was forced down bodily into the fire-box, 
and the sudden admission of steam into the fire-box 
through the large opening resulted in the complete destruc- 
| tion of the boiler. The most serious damage to the loco- 
motive below the frames occurred directly under the 
fire-box ; the cylinders and valve gear and the tender 
sustained very little damage. The right-hand trailing 
wheel was driven off its axle, and was projected about 
17 yards to the right; the left-hand trailing wheel was 
started from the axle, the wheel centre was cracked, and 
the wheel and axle were displaced to the left; the back 


ends of the engine frames were bent outwards. The 
fire-box foundation ring fractured at each corner; the 


casing wrapper plate to which the fire-box side plates 
and a portion of the right-hand side of the throat plate 
remain attached was ripped off, opened out practically 
flat and projected about 172 yards. The casing end 
(front) plate with fire-box back plate attached, being 
released initially from the bottom, swmg upwards and 
| came to rest at a distance of 222 yards from the engine. 
| The fire-box crown plate with the girders attached was 
| found completely separated from the casing wrapper 
plate. The flanged portion of the upper part of the 
fire-box tube plate was parted from the fire-box crown 
and side plates, and also from the part of the tube plate 
into which the tubes were expanded. The ends of most 
of the tubes projected slightly through the tube plate, 
which was distorted, and the palm stays were broken. 
The back ring of barrel plating to which the throat 
plate remained attached fractured diagonally through 
the solid plate from the top of the right-nand side of the 
throat plate to about the centre of the line of rivets which 
|secured the longitudinal stay bracket; the fracture 
| followed the line of rivets cireumferentially and extended 
into the front part of the longitudinal seam. This ring 
of plating opened out, and in doing so buckled the throat 
| plate and tore the middle ring of barrel plating along the 
| circumferential seam. The lower part of the copper 


tube plate was severely damaged and was found in three | 


| pieces, of which one only remained attached to the throat 
plate. It was apparent, however, that the failure at this 
| part was subsequent to that of the fire-box crown; there 
were distinct marks on the copper plate which corre- 
sponded with the feet of the crown girders, and the left- 








hand portion ot the plate was pierced and ripped off the 
stays by one of the feet of the girders. The middle part 
of the copper plate which remained attached to the throat 
plate by four stays near the bottom had evidently been 
torn from the other stays after the initial failure of the 
crown, and the right-hand portion of the copper plate was 
apparently forced from the stays by the distortion of the 
throat plate at that part 

The middle ring of barrel plating fractured longitudi- 
nally through the solid plate, and in opening out separated 
from the front ring along the circumferential seam. The 
latter ring of plating was practically undamaged except 
at the circumferential seam. The smoke-box tube plate 
was slightly distorted; some of the tubes were set 
forward through the plate and a few were pulled out. 

Fire-box failures are usually associated with the violent 
displacement of the whole boiler to a considerable distance, 
and in such cases the barrel generally remains intact. In 
the present case, however, the bulk of the body of the 
boiler was displaced a short distance only and the barrel 
fractured; but I am of the opinion that the explosion 
originated in the fire-box for the following reasons :— 
The only part of the copper fire-box which was wholly 
detached from its supporting casing plate was the crown. 
It is clear from the evidence afforded by the fragments 
that the crown suspension system failed, and that the 
abutments of the girders were not able to withstand the 
load then imposed on them ; the flange of the tube plate 
on which the front ends of the girders rested was torn 
from the body of the tube plate, and the top of the fire-box 
back plate on which the back ends of the girders were 
supported was crushed in between the two upper rows ol 
stays and fractured along the line of the top row of stays. 
The two upper rows of siays were badly bent and the 
fire-box back plate bore the marks of the girder ends below 
the of fracture. These conditions could not arise 
from an initial barrel failure. The longitudinal stays 
were broken, and from the appearance of the ends 
attached to the bracket, the stays appeared to have been 
pulled downwards ; it will be observed from the design 
of the boiler that this is probably what would happen if 
the crown and girders came down first. lt is of some 
significance that the barrel fractured diagonally and 
longitudinally through the strongest part of the solid 
plates where there was very little reduction from the 
original thickness of the plate. The barrel had been 
fitted with a patch along the bottom on account of pitting 
at that part; the longitudinal pitch of the rivets which 
secured the patch to the barrel was 3in.; the percentage 
strength of the plate along the line of rivets was, there- 
fore, considerably below that of the longitudinal seam, 
and if the barrel had failed before the fire-box it would 
most probably have done so along the line of least 
resistance, i.e., along the line of closely spaced patch rivets. 
An examination of the fractured edges of the barrel 
plating showed that the plates had tailed by ripping ; 
there was very little local reduction in thickness, and tne 
burred edges characteristic of ripping were very pro- 
nounced. 

The results of tests of specimens cut from the fractured 
plates in the direction of the length of the plates were as 
in the tale bon the next page. 

The extensions were rather low, and one bend test was 
not satisfactory, but it should be noted that the plates 
had been subjected to severe treatment by being bent to 
the form of the barrel and subsequently straightened. 

Furthermore, the statement of the head shunter at 
Buxton that “he saw the smoke-box door fly open and 
fire come out " would suggest fire-box failure. 

The positions of the casing end and wrapper plates 
after the explosion indicate that the fire-box end of the 
boiler was elevated at the time the parts were released, 
and if the explosion had been less violent and the fire-box 
had not been so completely shattered, it is probable that 
the boiler would have been projected a considerable 
distance. It is also probable that the pressure in the 
boiler at the time of the explosion approximated to the 
bursting pressure of the barrel, and the additional stresses 
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set up in the barrel by the pressure of steam in the fire-box 
caused the barrel to fracture in the manner described. 
The water-gauge fittings, injectors and steam gauge 
were broken and scattered by the explosion ; the safety 
valve lever was bent and the back safety valve was found 
distance from the valve chest, which remained 
attached to the casing wrapper plate. There were no 
signs of overheating ; the fusible plug was removed from 
the fire-box crown soon after the explosion by one of the 
railway officials, and it is stated that the lead filling was 
then intact ; it was so when I saw it subsequently. 


some 


CAUSE OF THE EXPLOSION. 

In my opinion the explosion was primarily due to the 
safety valves failing to relieve the excessive pressure 
to which the boiler was subjected at the time of the 
occurrence. The safety valves sustained sugh damage 
by the explosion that there was no physical evidence 
available to prove conclusively why they were inoperative, 
and in order to form any opinion on the subject, it is 
necessary to consider generally the relevant part of the 
history of the boiler, the design of the safety valves, the 


Tests of Boiler Plates. 


Area in 


square inches. 


Ultimate tensile 
strength in tons 
per square inch. 


26 30.36 


X Specimens from 1. 
middle ring of 
barrel plating. 1.26 31.35 
XX. Specimens from 1.30 32.50 
back ring of —— - 
barrel plating. 1.30 32.11 


methods of their manufacture and repair, and the 


possibilities of over-pressure in the boiler. 


GENERAL REMARKS. 


The boiler was built in 1905 by the London and North- 
Western Railway Company at-.their works at Crewe. 
The necessary repairs were carried out by the railway 
company until October, 1920, when locomotive No. 134, 
to which the boiler was then fitted, was sent to Messrs. 
Beardmore’s Works, Parkhead, for extensive repairs ; 
these were completed and the locomotive was passed into 
service in July, 1921. 

The parts repaired by Messrs. Beardmore which were 
most directly connected with the explosion were the 
tire-box, including the means of staying, and the safety 
valves. ‘The copper stays appeared to have been well 
titted, and with regard to the replacement of the fire-box 
crown suspension system, it is apparent from the evidence 
that the railway company’s inspector realised the impor- 
tance of accurate adjustment, and that his instructions 
to the repairers were efficiently carried out. On comple- 
tion of the repairs, the boiler was tested by hydraulic 
pressure to 205 ]b. per square inch, and by steam to 
200 lb. per square inch, and it is stated that during the 
hydraulic test the fire-box crown was not unduly deflected. 
The hydraulic test to only 5 lb. per square inch in excess 
of the working pressure cannot be regarded as anything 
better than a caulking test. I understand, however, that 
in future such boilers are to be tested hydraulically to 
about 1} times the working pressure. 

The design of the duplex safety valve is shown herewith. 
The safety valve chest was made of cast iron and was 
bolted to a steel throat piece riveted to the casing wrapper 
plate. The brass valve seats were fitted to the top of 
the columns and each bush was secured im position by a 
brass set pin °/,,in. in diameter screwed into the chest and 
seat. The valves were made of brass and were formed 
with three webs ; the conical recess at the top of the valve 
was machined to ensure that the pressure of the spring 
was applied centrally. The spring, compression bolt, 
&e., were contained in the enclosed space between the 
upper part of the columns. The safety valve lever was 
ot the ordinary Ramsbottom type; the front bearing 
centre was attached to the lever by a pin, the back bearing 
centre was forged on the body of the lever ; the provision 
of the loose front centre allowed the bearing points to | 
adjust themselves to the valves. Between the centres | 
# projection was formed on the under side of the lever from 
which was suspended an inverted U link, which passed 
through suitable holes in the mushroom head of the 
compression bolt and supported the spring. The amount 
of compression on the spring was limited by a brass 
distance piece or tube placed between the head of the 
compression bolt and the bottom of the spring recess. 
The body of the compression bolt was jin. square in section ; 
the end was jin. in diameter screwed with a Whitworth | 
thread. The bolt fitted through a square hole at the | 
bottom of the spring chamber and was furnished with a 
nut for adjusting the compression of the spring and a 
lock nut; the adjusting nut and the bearing face of the 
casing were machine faced to ensure correct alignment 
of the parts. A perforated brass cover in halves was 
riveted to the lever above the point of suspension of the 
spring, and ventilation holes fitted with perforated brass | 
plates were provided near the bottom of the spring recess. | 
The space below the spring chamber and between the lower | 
part of the columns in which the compression nuts were 
situated was closed by plates secured by two bolts; a 
piece of copper wire was threaded through a hole in the 
end of one of the bolts, and the ends of the wire were 
jomed by a lead seal. The arrangement was such that 
it was impossible to interfere with the compression nuts 
without destroying the seal. 

The practice at Crewe Works was to rough machine 
the webs of safety valves to a standard, and to form the 
valve face at an angle of 135 deg. with the webs. After 
the seats were driven into the columns and secured in 
position, the valves were fitted to the bushes by filing the 
webs ; the valve chest was then bolted to a steam-heated 
saddle on which the final adjustment of the spring was 
made, and the valves were ground in after they and the 
whole of the valve chest were thoroughly heated. The 


actual amount of clearance between the valve webs and 
the bushes was not definitely specified, but was left to | 
the discretion of the foreman in charge. 


The valves when 


gauge during the application of an increasing hydraulic 


new did not project through the seats, and the ends of the 
pressure were as follows : 


webs were generally bevelled by filing. In adjusting the 








valves, the distance piece was made about */,,in. shorter Standard Gauge from 

than the distance between the head of the compression gauge. engine 134, 

bolt and the bottom of the spring chamber, and particular 20 + . 

care was taken to allow sufficient clearance between the v0 12 

under side of the perforated cover attached to the lever pod pi 

and the top of the valve chest, the latter precaution being on a 

essential. That there is a possibility of the valves lifting 120 Lo 

slightly at the desired pressure with the cover in contact | eee 135 

with the casting and the spring unduly compressed was as 6s , , a acd ae ee 

established by tests made at Crewe Works in my presence ; 180 170 

while the cover retains its elasticity it acts as a short 200 

spring and to a limited extent assists the pressure on the a 

valves to overcome the resistance of the spring, but if the 260 

cover loses its elasticity the valves would lose its assistance 230 Bre 

and they would not lift at the pressure to which they were 300 : ey? oe 

adjusted. 304 . 300 
The immunity from accidents arising from defective 400 Pointer 


satety valves which the London and North Western Rail- touching peg 


way Company has hitherto enjoyed is some justification 
of the design of the safety valves, the method of manu- 


The gauge was then checked against a standard gauz, 
under steam at a pressure of 200 lb. per square inch, an:/ 
was found to be practically correct at that pressure. Tl 
pipe connection from the boiler to the steam gauge o| 
engine 134 was not found; but the chief mechanicu! 
engineer stated that it was the general practice to provici: 
a suitable bend in the pipe to prevent the rubber diaphragn 


Ultimate elongation Angle through which 


in 8in. per cent. sample bent without Fracture. and spring becoming overheated by the steam. Ther 
fracture. can be no doubt that the boiler was subjected to excessiv. 

» : ressure on the day before the explosion, and it is proba! 

— ote — that the gauge previously rete defective was correc! 

1.0 110 deg. B. Normal and that the boiler had been repeatedly pressed consicde: 

- - ably above the designed working pressure. 

18.0 Normal From the driver's replies to a circular letter it appeu: 

: " - — | that the first occasion on which the safety valves did not 
t7.0 180 deg. Normal lift at the ordinary working pressure was September 1 4t/:, 


_- ; is ; ae and from October 20th the safety valves apparent!) 
became practically inoperative ; there are also three entries 
in the shed books from October 5th to 22nd that the 
safety valve cover joint was blowing, and leaks werv 
reported to have developed in the fire-box at the joint vi 
upper and lower half sides on October l4th and 15th ; 
these are all indicative of excessive pressure. A number 
of reports were made that * the injectors would not work 
when high in steam,” but reports of this nature appear 
to be made frequently in respect of engines working at a 
pressure of 200 lb. per square inch. 

On examining the wreckage after the explosion, it wa 
apparent that the boiler had failed through over-pressure, 
and that the initial failure occurred at the fire-box crown- 
suspension system, which was unable to support the exces 
sive load on the crown ; and it is thought that the surging 
of the water in the boiler towards the fire-box when the 
engine started gave the slight additional load necessary 
to start the destruction. 

On examining the safety 
I found that the back end of the lever had been bent 
upwards and to the right; the back centre of the lever 
had been displaced from its bearing on the back valve 
and was resting on the top of the valve chest in such a 
position that the valve which was found near the engine 
could be replaced in its seat; from the appearance of the 


facture, and the company’s confidence in the ability of 
the men to whom’ the assemblage and adjustment of the 
safety valves has been entrusted. 

The repairs to the safety valves carried out by Messrs. 
Beardmore included machining and _ re-grinding the 
faces of the valves and seats and fitting a new loose centre 
to the lever. It was stated that the valves were suitably 
marked when dis-assembled, and after being machined 
the valves were ground into their respective seats ; during 
the latter process the railway company’s general practice 
of steam heating the valve chest and valves was not as a 
rule followed. It was also stated that it was not necessary 
to file the webs of the valves, and that after assembly the 
valves were adjusted, the front one to lift at 200 lb. per 
square inch and the back one to a few pounds heavier, 
to the instructions of the railway company’s inspector. 

After leaving Messrs. Beardmore’s Works, the loco 
motive had run only 2600 miles before the explosion 
occurred. There are no less than four entries against 
the steam gauge ; driver Allen reported on September 23rd, 
** Steam gauge goes all round”; driver Booth reported on 
October 22nd, * Steam gauge changing"; driver Geldard 
also reported on the same day, “ Steam gauge changing,” 
and on the day before the explosion driver Winstanley, who 


valves after the explosion, 





handed the engine over to shed foreman Oldfield at Buxton, valve it was apparent that the lever had been bent 
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registers 
It appears that the steam gauge was changed 


upwards before the valve displaced. The 
bearing centre at the front end of the lever was resting 
lightly on the top of its valve, and neither the centre 
nor the valve was jammed; the lead seal was missing, 
but a portion of the copper wire remained attached to the 
sealing bolt. 


reported, changing 
300 Ib.” 
at Stockport on November 9th, and at Buxton on 
November 10th. As the steam gauge which was connected 
to the upper part of the water gauge was not capable of | 
being shut off from the boiler, it could not be changed 
while any pressure remained in the boiler. The sheds I witnessed the dismantling of the safety valves at 
were not equipped with means for checking gauges reported | Crewe Works, and apparently the parts had been correctly 
to be defective, but such gauges were sent to Crewe Works | assembled at Messrs. Beardmore’s Works. It is unfortu- 
for adjustment. Apparently reports against steam gauges | nate that the bending of the lever destroyed all physical 
were not uncommon, while adverse reports of safety | evidence in regard to the clearance between the perforated 
valves were practically unknown, and it does not appear | brass cover attached to the lever and the valve chest and 
to have occurred to anyone concerned, with the possible | the amount of compression on the spring; the latter 
exception of driver Winstanley, that there was a possibility | depends not only on the position ef the head of the com- 
of the steam gauge being correct and the safety valves | pression bolt, but on the relative positions of the bearing 
defective. Winstanley’s remark to the shed foreman, | centres of the lever and the point of suspension of the 
when handing over the engine at Buxton, to the effect | spring. The compression bolt was found to be bent 
that the safety valves would not blow off, does not appear | */,,in. in the direction of the lever, the brass distance piece 
to have been very convincing. It was not possible to | bore the impression of the inverted U link at the top, and 
trace the gauge that was changed at Stockport, but the | the perforated cap attached to the lever was cracked and 
one that was reported defective on arrival at Buxton, | was bearing on the top of the chest ; it is possible that all 
and was replaced before the explosion, was taken charge | these irregularities were caused by the bending of the 
of by one of the company’s officials and was tested in my | lever. The width of the bearing surface of the valve 
presence at Crewe Works. It was identified at the | seating was }in., and the angle between the webs and the 
inquiry by driver Winstanley as the one which he had | valve faces was 150 deg. in each case. The front and 
reported at Buxton as registering 300 Ib. back valves projected °*/,,in. and */,in. through their 

The comparative readings of this gauge and a standard | respective bushes ; the ends of the webs were not bevelled 
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and the marks of the three webs were visible in each bush. 
The valve seats were not truly circular and the webs of 
the valves were not uniform in diameter, and in order to 
determine the minimum clearance between the valve 
webs and their respective bushes, parallel plug gauges to 
‘it the bushes at their smallest part and parallel ring gauges 
to just pass over the full length of the webs were made. 
I'he diameters of these gauges were as follows : 
2. 9695in. 
2.957 5in. 


Back seat 
Back valve 


2.97 1L5in. 
2. 962in. 


Front seat 
Front valve 





The minimum clearance was therefore .0095in. for the 
front valve and .012in. for the back valve when the parts 
were cold; this amount of clearance is less than should 
allowed. 

As stated above, the actual amount of compression on 
the safety valve spring before the explosion could not be | 
ascertained, and in order to see whether there was sufficient 
clearance between the coils of the spring when adjusted 
for a working pressure of 200 Ib. per square inch on the 
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several factors, of which the very low temperature of the 
night in question was probably the last, was required to 
produce a dangerous condition. 

It is clearly impossible, in a case of this kind, to arrive 
at a conclusion as to the correctness of which there is no 
element of doubt, but in the light of the evidence sub 
mitted, and the various tests and measurements carried 
out, there is, in my opinion, no other solution which would 
so adequately all the facts of the case as that 
advanced. 

(2) There is nothing in the evidence dealing with the 
boiler repair work carried out by Messrs. Beardmore’s to 
suggest either defective workmanship or inadequate 
supervision. On the contrary, every care appears to have 
been taken to turn out a job which would be as satis- 
factory to the railway company as if it had been done in 
their own works. It was certainly unfortunate that the 
valves and seats were faced to the incorrect angle, which 
resulted in their being lowered in the bushes ; but although 


cover 








valves, the sides of the safety valve chest between the 
columns were cut away to expose the spring and the valves 
were assembled with a new lever and adjusted to lift at a 
hydraulic pressure of 2001lb. per square inch; it was 
considered unwise to subject the valve chest to steam 
pressure. The total compression the spring in this | 
ondition was ™/,,in.; the total clearance between the 
cous was '/,in.; the distance piece was free between 
the legs of the U link, and the short bent ends of the link 
were not visibly deflected. 

A suggestion had been made that the alteration of the 
angle of the valve face from the 135 deg. to 150 deg. would 
cause the valve to become wedged into the seating, but I 
was unable to obtain this result even when the valves were 
excessively loaded. In the of ordinary spring- 
loaded safety valves, the most desirable angle between 
the webs and the valve face would appear to be 90 deg. in 
order to obtain the maximum area of valve opening for a 
definite lift and a minimum normal pressure between the 
faces of the valve and seat; the alteration in the angle 
of the valve from 135 deg. to 150 deg. would reduce the 
effective area of valve opening for small lifts and would 
increase the normal pressure between the faces. 

The valve seats appeared to be tight in the columns 
when sounded with a hammer, and there is no doubt what- 
ever that they were firmly secured in position, because | 
on attempting to draw them by means of plates and a bolt 
lin. in diameter, it was found impossible to move the | 
bushes by tightening the nut by hand with a spanner | 
I4im. long, and it was not until the end of the spanner 
had been hammered that the seats were started. 

When the seats were finally drawn it was seen that the 
set pins had been sheared in the process and that they 
had been well fitted. The protrusion of the webs through 
the bushes was a most undesirable feature, as there was 
the possibility of a deposit forming on the ends of the webs 
which would tend to prevent the valves lifting. The 
safety valve chest was not provided with lagging. 

It is possible that there may have been several causes 
operating to prevent the safety valves functioning, but, 
in My opinion, the main contributory cause was the small 
amount of clearance between the valve webs and the seats 
when cold; the difference in the expansion of the cast 
iron chest and the brass valves and seats and the probable 
distortion of the latter would reduce this clearance under 
steam to a dangerously small amount, particularly when 
the temperature of the atmosphere was low. If the valves 
were not free to lift owing to the webs expanding and 
binding in the bushes when the boiler pressure was 200 lb. 
per square inch, any increase in the pressure and corre- 
sponding temperature of the steam would tend to bind the 
valves more firmly. The safety valve seats were renewed 
in 1914, and the valves apparently worked satisfactorily 
before the engine was repaired at Parkhead, and during 
warin weather subsequently, but the conditions before 
and after repair were not identical, because the alteration 
to the angle of the valves and seatings caused the valves 
to be lowered a considerable amount in the bushes. It is, 
moreover, &@ ost significant fact that the drivers’ reports 
against the steam gauges were made when cold weather 
was experienced. 

The chief mechanical engineer acted with commendable 
promptitude in recalling from service all safety valves 
of engines of this class repaired by Messrs. Beardmore ; 
From the evidence given at the inquiry, it appears that 
some of these valves were not satisfactory when tested 
and disassembled at Crewe Works. 

A boiler similar to the one from 
occurred was tested to destruction at Crewe Works by 
hydraulic pressure. The test was terminated the 
breaking of a defective roofing bar bolt when the pressure 
was 600 lb. per square inch, but there were no signs of 
barrel weakness at that pressure. 
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CONCLUSION, 


Major Hall reports in conclusion: I agree with the 
opinions expressed and the conclusions arrived at by Mr. 
Cranwell, both in regard to the nature and cause of the 
accident, namely, that the explosion, which was due to 
over-pressure, originated in the fire-box crown; that 
there were probably several contributory causes which 
prevented the safety valves from relieving the excess 
pressure, the main contributory cause being the small 
amount of clearance between the valve webs and the seats 
when cold. These conclusions were formed only after 
full discussion between us, and careful consideration of 
every possible alternative. Certain other suggested 
causes have been submitted both by letter and in the public 
Press, and due attention has been paid to these. A sugges- 
tion has also been current that the explosion may have 
been due to the presence of an explosive in the fire. 
Not only, however, is there a total absence of evidence 
to support this theory, but the nature of the damage and 
the course of the explosion are both decidedly at variance 
with it. 

The case is a remarkable one, and its investigation has 
presented considerable difficulty, chiefly in respect of 
determining, first, whether excess pressure could be 
proved; and, secondly, how such excess pressure could 
have arisen. The reasons for arriving at both conclusions 
have been dealt with in detail. The difficulty in respect 
of the latter point was greatly increased by the obvious 
fact that the dividing line between freedom and jamming 
of these valves was very fine, and that a combination of 





this was probably one of several contributory causes of 


must attain a speed of 15 kilometres—nearly 9} miles 
an hour. Full particulars as to how to enter for the 
competition may be obtained on application to La Direc 
tion des Travaux de Paris, 98, Quai de la Rapée, Paris X Tle, 
but on technical points, would-be entrants should send 
theif enquiries to La Service Technique du Metropolitain, 
48, rue de Rivoli, Paris. 


A One-tooth Helical Pinion. 


Tue double helical gearing illustrated herewith, having 
a pinion with but one tooth, is not only of great interest 
to the student and of much value for experimental work, 
but, according to the makers, the Power Plant Company, 
Limited, of West Drayton, is also of wide practical utility. 
The particular example illustrated is, we understand, 
shortly to be deposited in the South Kensington Museum, 




















the eventual explosion, it would not in itself necessarily ‘ while a similar one, as soon as convenient, will be put 
r——- pianimmrenmscieniniititin = 
sctenatibinenniies 
A ONE-TOOTH DOUBLE HELICAL PINION 
have led to any danger rhere is, in fact, proof not only into ae tual service by the company. Under a power 
that the valves lifted correctly on test, but they continued test over a considerable time the gearing transmitted 


to do so for some months in service. 

However, whatever the cause of the jamming of the 
valves, their condition would have been suspected and the 
accident almost certainly prevented if either some system 
had been in force for testing in the sheds a newly fitted 
gauge for accuracy, or driver Winstanley had followed 
up what, I am sure, were his suspicions, and reported 
the valves untrustworthy ; or, finally, if Holmes or his 
fireman had noticed the gauge pass the working pressure. 
In view of the proved reliability of these valves over so 
many years, Winstanley no doubt found it difficult to 
believe that his suspicions could be well founded ; a view 
likely, I think, to have been taken by every driver giving 
evidence, who would, there is little doubt, naturally assume 
the gauge and not the valve to be at fault : adverse reports 
on the former being comparatively common and on the 
latter unknown. This fact no doubt also accounts for 
the absence of test on these gauges when they are fitted 
to an engine at the sheds. 

(3) My general conclusion in this very serious case is 
that many factors, some of them not necessarily 
constituting an element of danger in themselves, con- 
tributed to the result, that no responsibility can fairly, in 
the circumstances, be assigned to any individual, 

I have two recommendations to make in this case, to 
both of which I understand the company is prepared to 
agree, or has already given effect. 

(1) That the final machining or fitting of the safety 
valve bushes should be done after they are driven into 
their seats, and that the valve webs should be finished 
to a standard and known clearance in the bushes. 

(2) That whenever a steam pressure gauge is changed 
at the running sheds, the newly fitted gauge should be 
tested against the safety valve of the engine. It would 
facilitate this operation if a cock were fitted on the gauge 
pipe, to obviate the necessity of letting down the steam 
in the boiler. 
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PROPOSED MOVING PLATFORM FOR PARIS. 


Tue authorities of the City of Paris have given notice 
of their intention to hold a competition for the design of 
a moving platform for the conveyance of foot passengers. 
In addition to putting forward proposals for the design 
of the platform, competitors will be required to make 
suggestions on the practical working of their scheme and 
to discuss such matters as stations, lifts, escalators, access 
to the public streets, junctions with existing underground 
lines in Paris. Three prizes with values of 100,000f., 
50,000f., and 30,000f. respectively will be placed at the 
disposal of the judges, who will be at liberty to award 
them intact or in part at their discretion. The projects 
to which the prizes are awarded will remain the property 
of their authors, but the City of Paris does not undertake 
to have them put into effect either by the author or 
authors, or itself. On the other hand, if the City, after 
having awarded a prize to a design, should propose to 
instal] it, and if an amicable understanding cannot be 
arrived at with the inventor, the entire design may be 
acquired by the City on payment of forfeiture of 500,000f., 
or if less than the whole design be adopted, then by the 
payment of a lesser sum to be settled by arbitration. 
The competition is open to the world, but foreigners will 
have to subscribe to a certain agreement, the terms of 
which have not yet been published, before they can enter 
for it. It will close on September 20th next. It is 
stipulated that the fastest moving member of the platform 


10 horse-power at a pinion speed of 1000 revolutions per 
minute without showing any signs of wear. With the 
pinion as the driver the makers believe that the efficiency 
is as high as that of any other double helical gearing, that 
is to say, that it is probably between 97 and 98} per cent. 
In this connection it may be remarked that the gearing is 
said to work satisfactorily with the wheel as the driver. 
As for its practical utility, it is pomted out that it is much 
more compact, more efficient and cheaper to produce than 
double-reduction yearing of the same ratio. 

The production of a one-tooth double helical pinion 
such as that illustrated has only recently become possible. 

















ONE-TOOTH PINION AND WHEEL 


The example shown was made on a Sykes No. 4 patented 
generating machine with standard equipment and cutters. 
The same machine and the same cutters were used for 
producing the wheel. The teeth of both the pinion and 
the wheel are continuous, and at the junctions of the 
right and left-hand portions there is no departure from the 
true involute shape 

In order to obtain very high gear ratios, straight-tooth 
pinions with three teeth have been used in the past. With 
helical teeth, however, it becomes practicable to design 
the pinion with one tooth in such a way that the trans 
mission is positive and perfectly uniform. In contrast 
with a high-ratio worm gear drive the one-tooth helical 
pinion and wheel should show a greatly increased efti- 
ciency. 
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The example illustrated has a ratio of 63 to 1, since the 
wheel has 63 teeth. Other data connected with the design 
are as follows :— 


Pinion. Wheel. 
Pitch circle diameter 0.508in. .. 32. 004in. 
Outside diameter 1.756in. .. 32.210in. 


Diameter of shaft . . 


Lin. 
Pitch 1.968 D.P. or 1. 595in. 
circular pitch. 
Face width 6in. 
Centre distance 4 16. 26in. 
Pressure angle oe. ke 22 deg. 10 min. 
Ratio of pitch diameters 63:1 
Ratio of outside diameters 18.28: 1 


Tt will be noticed from the line engraving that although 
the pitch circle of the pinion is only a shade over half an 
inch in diameter, the abnormally large outside diameter 
gives the pinion a section which—or so it is claimed—is 


Pitch Circle pinion. 
Base Circle pinion 


pitoh Circle whee/ 






Base Circle whee/ 
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| interest to our readers, and we therefore illustrate the 
|set of cards herewith to a reduced scale. 


It must be 
clearly understood that the inspection has always been 
carried out, but there has never been that precision about 
the routine that is established by this system. Mr. 
Gresley’s memorandum to the “‘ sheds" is given below. 


INSTRUCTIONS FOR THE Duisrricr EXAMINATION OF 
Locomotive Borters, COMMENCING JANUARY Ist, 1922. 


Boiler.—The fire-boxes of all engines at out stations 
must be examined twice in every month by the autho- 
rised boiler examiner or his deputy ; the first examination 
to take place in the first half of the month and the second 
examination in the second half. The boiler stays must be 
tested with a hammer at each examination. One man in 
each district to be appointed for this purpose. After 
each examination of a boiler the examiner to fill up 
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such as to enable the gearing to transmit the designed 
power without undue deflection. The action of the tooth 
contact is almost entirely of the “ recess "’ kind, that is to 
say, it takes place when the pinion is going out of engage- 
ment with the wheel. This condition, it is claimed, pro- 
motes efficiency and assists good lubrication, because it 
results in the oil being drawn into the line of contact. It 
has been suggested by some authorities who have examined 
the gearing that there is excessive sliding action between 
the teeth. The makers contend, however, that the results 
of the tests on the gearing prove that whatever amount of 
sliding action there may be is not harmful, and that, 
providing such action takes place in recess, it is apparently 
an advantage. 


Boiler Inspection on the G.N.R. 


Tre Buxton explosion has had the result of causing 
chief mechanical engineers to look more closely into the 
question of the shed inspection of boilers, and to regularise 
more closely the methods employed. Mr. Gresley, of the 
Great Northern, has instituted since January Ist of this 
year a card index scheme which, we believe, will be of 


Card No. 4391, stating opposite each heading the defects 
discovered, and if no defects he will put “‘O.K.” He will 
then sign this card and hand it into the office. The work 
booked on this card to be copied on to ordinary work 
cards and given out by the boilersmiths’ foreman in the 
usual way. When all the work booked to one boiler 
is completed the card to be signed by the foreman boiler- 
smith and the date of repairs completed on the summary 
card. 

Lead Plugs.—Lead plugs to be changed every month 
whatever their condition. The numbers of all the engines 
on which the lead plugs are changed to be entered up on 
Card No. 4393 by the man who does the work. This card 
to be handed in at the office on completion of his days’ 
work and from it the engine summary cards to be entered 
up. 

Water Gauges.—Water gauges are to be examined every 
month. The balls and check valves to be removed and 
cleaned, the gauge cocks to be examined so that they 
work freely and are steam and water-tight and the pas- 
sages into the boiler and to the gauge glasses are clear. 
This card, No. 4395, to be made out, signed by the examiner 
and handed into the office for the particulars to be entered 
on the summary card. 

Safety Valves.—Safety valves are to be tested every 
month with a test gauge by the man authorised for this 


work. No error above the working pressure is to be 
allowed, but an error not exceeding 5 lb. below the working 
pressure may be allowed. The examiner to fill up each 
month the first portion of Card No. 4394. This card to 
be signed by the examiner and handed into the office 
for particulars to be entered on the summary card. Should 
any work be done to the safety valves, such ag the grinding 
in of the valves, dismantling of the spring or the adjust- 
ment of the pressure, this work must be done by the man 
specially authorised in each district, who will then com- 
plete the bottom portion of Card No. 4394. 

Examination of Foreign Engines.—When foreign engines 
are examined the examiner's card must be sent to the 
home depdt. 

Stationary Boilers, Locomotive and Lancashire Types, 
and Motor Lorries.—The foregoing instructions also apply 
to these boilers save that they are to be examined by the 
district boiler examiner once each month, and the other 
examinations are to be made every two months. 

Vertical and Cornish Boilers.—These are to be examined 
every three months—three times annually by the district 
boiler examiner and once annually by the Doncaster 
boiler inspector. Safety valves and water-gauges to be 
examined every three months. 

Further Supplies of Cards._-All further supplies of 
cards to be ordered in the usual manner. 


CALENDARS, DIARIES, &c. 


FLOWERDEW AND Co,., 227-228, Strand, W.C. 2.—Smal 


calendar with monthly tear-off sheets. 


Houuines anp Guest, Limited, Thimble Mill-lane, Bir- 
mingham.—Wall calendar with monthly tear-off sheets. 
W. Jounson, Gut, Seate anv Co., Limited, 322, High 


Holborn, W.C. 1.—Monthly tear-off sheet wall calendar. 


BaRFORD AND PERKINS, Limited, Peterborough.—We have 
received several calendar note-books from this company. 


D.P. Batrery Company, Limited, Bakewell, Derbyshire 
Wall calendar, with monthly tear-off sheets. A view of Peveril 
Castle is reproduced in colours. 

G. anv T. Eanrte, Limited, Wilmington, Hull.—Large tear 
off sheet wall calendar. The dates are given in bold figures! 
Each month up to 1924 is given. 

CrANE-BennetTT, Limited, 45-51, Leman-street, E. 1. 
Wall calendar on which a map of the world is reproduced. A. 
daily tear-off sheet, the figures being red. 


STEWARTs AND Luioyps, Limited, Glasgow, Birmingham, 
London.—An exceedingly well-produced desk calendar. Monthly 
cards are mounted in a case, finished off in gold. 

MILNER Hurp’s Patents Company, Limited, 4, Paradise- 
square, Manchester.—Wall calendar with daily tear-off sheets 
A view of one of the firm’s productions given in colours. 

Tue Lea Recorper Company, Limited, 28, Deansgate, 
Manchester.—A desk calendar for 1922. A week to a page is 
given and plenty of space is left for appointrhents and notes. 


H. W. Warp anv Co., Limited, Birmingham.—aAn attractive 
coloured wall calendar with monthly tear-off sheets. Pictures 
of machines manufactured by the company appear on cach sheet. 


ASHWELL AND Nessit, Limited, Barkby-lane, Leicester. 
Wall calendar with daily tear-off sheets. On each sheet a quota 
tion for the day is included. A view of Kodak Building is 
reproduced, in which Messrs. Ashwell and Nesbit installed 
the heating and ventilating plant. 
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The Interconnection of Alternating- 
Current Power Stations.* 
INTRODUCTION. 


Srsce November, 1916, when Mr. J. S. Peck read a 
papert on this subject, several interlinking schemes 
have been put into commission or projected, and further 
experience in the operation of interconnected power 
stations under everyday working conditions has become 
available. 

The purpose of this paper is mainly to show the impor- 
tance of power factor phenomena in interconnectors, both 
on technical and on economic grounds. While the con- 
clusions arrived at on the latter grounds apply with equal 
force to transmission lines which are not interconnectors, 
it is intended only to deal with the general problem of 
transmission lines connecting power stations. 

In making a preliminary lay-out of an interconnector 
scheme the designer will be confronted at the outset 
with the problem: What variation in power factor will 
result from interconnection with a given voltage “ boost ” 
applied to the interconnector ? And conversely: What 
voltage “‘ boost” will be required to transmit power at a 
given power factor of transmission ? As far as the authors 
are aware, equations for the solution of these problems 
are not at present available in a form so simple as to 
permit of rapid calculation. They have therefore added 
an appendix giving formul® for estimating these values. 


GENERAL OPERATING CONDITIONS. 


It is necessary to emphasise one of the first principles 





although it may appear to be a statement of the obvious | 

sipce there seems to have been some confusion of thought | 
in the past concerning the transfer of power from one 
station to another. 

The division of load in any desired proportion between | 
two alternating-current power stations depends wholly | 
on the adjustment of the steam supply to the prime 
movers. The mere adjustment of the field strength of | 
generators or the raising by other means of the voltage 
at the “ sending" end of the interconnector only causes | 
wattless kilovolt-ampéres to flow around the circuit | 
formed by the generators at the two power stations and 
interconnecting cable, the true power or kilowatts remain- 
ing unaltered, except for the load added by the copper loss 
in the interconnector. Adjustment of voltage, in addition | 
to steam control, is necessary in certain conditions, which 
will be described. 

There are three main conditions of voltage relationship 
under which power can be transmitted between two 
power stations, viz.: 


(1) Station Voltages Constant and Equal._-The mean | 
power factor of transmission will remain at a constant | 
leading value, the power factors at the station ends of the 
interconnector varying—but only within small limits— | 
in Opposite directions as the load varies or reverses in 
direction 

(2) Station Voltages Constant and Unequal.—The power | 
factor of transmission will vary with the load in the direc- 
tion of lag to lead as the load increases, and vice versd 
as the load decreases. This method is suitable only for | 
transmission of power in one direction. 

(3) Station Voltages Varied by Booster or other Means 
as the Load Varies._-The power factor may be kept con- 
stant at any desired value within the range of the voltage 
variation available. 


Under condition (1) power up to the capacity of the 
lime may be transmitted in either direction without 
varying the voltage or mean power factor at all. Unfor- 
tunately, however, the majority of power stations are 


probably unable to receive and absorb into their systems | 


a bulk supply at a leading—or even unity— power factor 
without very serious disturbance to their operating con- 
ditions. This method has therefore only a limited field 
of application unless special measures are taken to supply 
the large wattless component which might be required. 

Under condition (2) the voltages are usually fixed to 
give the most desireble power factor of transmission at 
full load. This method is actually used with success in a 
number of cases where load is transmitted in one direction 
only. Its advantage over method (1) is that it makes it 
possible to transmit a fixed load at any desired constant 
power factor, but it also has some disadvantages. It is 
only suitable for transmitting power in one direction, as 
a reversal of power would flow at a low leading power 
factor. Further, as the load varies the power factor of 
transmission also varies within wide limits, end lastly, 
with a large voltage difference in the circuit it would hardly 
be practicable to operate without a regulator of some kind 
for the purpose of reducing the voltage difierence when 
synchronism is approached or departed from, as without 
this provision the sudden making or breaking of the large 
wattless current which would flow at no load would have 
serious effects on the bus-bar pressure at one or both 
stations. These considerations appear to rule out a fixed 
voltage difference, where that difference has to be large, 
although this method gives fairly good results under favour- 
able conditions, and where the transmission of power is to 
be in one direction only. 

Condition (3) will, in the opinion of the authors, be 
necessary in the majority of cases. The variation of 
voltage may be obtained either 

(a) By varying the bus-bar voltages at one or both 
stations, or 

(6) By introducing “ boost" in the interconnecting 
line. 

_In the case of power undertakings distributing alterna- 
ting current, variation of bus-bar pressure for this purpose 
is inadmissible, since it means a corresponding variation 
in voltage at consumers’ terminals. 

The introduction of boost into the interconnector is 
therefore the only generally applicable method of varying 
the voltage relationship between the two stations. The 
variable boost in the line can be introduced by— 


Induction regulators, 


_* Abstract of paper read before the Institution of Electrical 
Engineers by Messrs. L. Romero and J. B. Palmer. 
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Static boosting transformers with step-by-step regu- 
lators, or 
Variable regulating tappings on the main transformers. 


Tyres or REGULATOR. 


Both the step-by-step and induction types of regulator 
have been used for many years for feeder regulation, and 
more recently for power station interconnector regulation. 
Both types have certain advantages and disadvantages, 
some of which have become more apparent under the 
latter conditions. 

For large powers and high voltages the step-by-step 
regulator is at a disadvantage owing to the difficulty in 
building remote control switchgear which will connect 
the tappings of'the main or auxiliary transformers in the 
proper sequence without breaking the main circuit. The 
latter requirement involves the provision of pilot contacts 
connected to préventive resistances or reactances in order 
to avoid short-circuiting sections of the transformer wind- 
ing when passing from one tapping to another. The 
preventive resistances should be capable of carrying 
approximately full-load current at a voltage equal to the 
difference in pressure of adjacent tappings, and in frequent 
operation the duty may be very heavy. The difficulties 
encountered in the past with this type of apparatus are 
not insurmountable, and apparatus which it is believed 
will give satisfactory operation is now in process of deve- 
lopment. 

Contactor type and face-plate type step-by-step regu- 
lators are limited to pressures of about 3000 volts, and 
their use generally entails the provision of step-down 
transformers to bring the voltage on the switchgear 
within this limit, with an additional transformer to apply 
the boost at the required voltage. These transformers 
would each require to have a capacity in the same pro- 


| portion to the full-load rating of the interconnector as the 
| voltage boost is to the line voltage 
| former ratio 


allowing for trans- 
and the otherwise simple and inexpensive 
arrangement of contactors or face-plates becomes formid- 
able under these conditions. Frequent inspection and 
overhaul is necessary, and this, in many cases, could be 
given only at considerable inconvenience. 


Station B Receiving 10,000 Kilowatts at Various Power Factors. 


stations A and B, an interconnecting cable, and step-up 
and step-down transformers. Station A has a normal 
load of 20,000 k.V.A. at 0.9 power factor (lagging) ; 
and station B has 25,000 k.V.A. at 0.7 power factor 
(lagging). Station B is to purchase power up to 10,000 
kilowatts from A. 

The station power factors and transmission efficiencies 
have been calculated for four different values of power 
factor of transmission at the receiver end of the line, viz.: 


(1) At 0.7 lagging the normal power factor of the 
receiver station (col. 1). 

(2) At 0.92 lagging, equivalent to 0.9 lagging at the 
sending station (the normal power factor of the load on 
that station) (col. 2). 

(3) At unity power factor (cols. 3 and 3a). 

(4) At 0.83 leading, this being the power factor at which 
transmission could be effected, for this particular case, 
with no voltage difference in the line (col. 4). 


Columns 1, 2, 3, and 4 are calculated on the basis of one 
regulator at the sending end only. Column 3a is inserted 
for comparison with column 3, to show the slight variation 
caused by placing a regulator of half the total capacity 
at each end of the line. 

Transmission at the power factor of the normal load of 
the receiving station naturally has no effect on the plant 
power factor at that station; the sender station power 
factor, however, suffers by the addition of the load repre- 
sented by the bulk supply at a power factor lower than its 
normal power factor. In most cases this would be con 
sidered an equitable arrangement, and station A would 
be no worse off than if it were supplying an ordinary large 
consumer whose apparatus operated at a power factor 
lower than the normal. Transmission at the normal power 
factor of the sending station's normal load would leave that 
power factor unaffected, but the position would probably 
not commend itself to the engineer at station B, as his 
station power factor would drop considerably. Trans- 
mission at the leading power factor corresponding to equal 
voltages has even less to recommend it; in the hypo- 
thetical case tabulated the kilovolt-ampére load on the 
generators at station B is actually larger than it would be 
if no supply were being taken from station A. The only 


Power factor at receiving end of interconnector as determined by voltage difference. 








0.7 (lagging). 0.92 (lagging). Unity. Unity. 0.83 (leading). 
k.V.A. P.F* k.V.A.| P,F.* k.V.A. P.F.° k.V.A. P.F.* k.V.A. P.F.° 
Station A 
Own load 20,000 0.9lag 20,000 0.9lag 20,000 0.9lag 20,000 0.9lag 20,000 0.9 lag 
Transmitted to B |} 16,300 0.68lag 11,780 0.9lag 10,560 0. 996lag 10,600 0.996lag 12,070 0.89 lead 
Total load on A ' 35,670 0.8llag | 31,780 0.9lag 30,090 0.95 lag 30,130 0.95 lag 29,270 0.98 lag 
Station B 
Own load 0.7 lag 25,000 0.7 lag 25,000 0.7 lag 25,000 0.7lag 25,000 06.7 lag 
Received from A 0.7 lag 10,800 0.92lag | 10,000 Unity 10,000 Unity 12,070 0.83 lead 
Resultant load on B 10,720 0.7 lag 15,660 0.48 lag 19,360 0.39 lag 19,360 0. 39lag 25,740 0. 20lag 
Transmission loss as per 
cent. of kilowatts de- one 
livered a 10.6 per cent 6.1 per cent. 5.2 per cent 5.5 per cent. 7.6 per cent. 
Booster capacity 2320 k.V.A. (14.2) 1065 k.V.A. (9 per |588 k.V.A. (5.6 per 610 k.V.A. (5.74 per Ni 
per cent.) < t.) cent.) cent.) 
Column No. 2 3 3a a 
oP... Power factor. 
Contactor type regulators have been constructed | advantage of this method is that all auxiliary boosting 


which vary the voltage on the line by shifting the neutral 
point of a star-connected three-phase transformer pro- 
gressively up or down the winding, four or five taps being 
provided for this purpose. In order to limit the voltage 
between the contactor and earth to safe limits, the neutral 
point must be earthed in the regulator, and the system 
can, of course, only be arranged in connection with a star- 
connected winding. In spite of these limitations, however, 
this type of regulator undoubtedly has its field of applica- 
tion. 

An induction regulator is in effect a transformer having 
one winding movable with respect to the other. It can 
be wound for pressures up to 11,000 volts and at this 
voltage is equivalent to the two auxiliary transformers 
and switchgear constituting the step-by-step regulator. 
There are no contacts to be kept in adjustment, while in 
fineness of voltage variation it is equal to a step-by-step 
regulator with an infinitely large number of contacts. 

Interlinking schemes are often required to be reversible— 
that is, it must be possible to transmit power in either 
direction at short notice. This requirement simplifies the 
lay-out and design of the main and auxiliary apparatus 
to the extent that the plant at one end of the line can be 
a duplicate of, and interchangeable with, that at the other 
end; but, on the other hand, the cost of the installation 
may be increased by it. In the case of a scheme where it 
is required to deliver 10,000 k.V.A. to either station from 
the other, and regulator capacity of 10 per cent. of the total 
power is required to compensate for the line and trans- 
former drop, the main transformers, line, and regulators 
at both ends of the line would have to be capable of dealing 
with something over 11,000 k.V.A., although the apparatus 
at the receiver station would actually carry only 10,000 
k.V.A. 


Errect oF Power Factor VARIATION. 


The power factor at which the transmission of power 
over the interconnector is to be effected is an important 
consideration, since obviously the capacities of the line, 
main transformers, and auxiliary apparatus depend on 
it. Further—and especially when the power factor of the 
normal connected loads on the interlinked power stations 
is different—in certain cases it might easily happen that 
the station receiving power would find itself loaded with 
wattless kilovolt-ampéres to such an extent as to neutralise 
the advantage anticipated from the interconnection. 
When the two stations concerned are under the control of 
one authority the division of the wattless component will 
probably be decided on the basis of joint maximum 
economy ; but when one authority is purchasing power in 
bulk from another the power factor at which the sale of | 
power is to be effected should be agreed upon after full | 
investigation. | 

The table shows the effect on the station power factor | 
for a hypothetical installation consisting of two power 








ratus is eliminated. 

ransmission at unity power factor has some con 
siderable advantages. The capacity of the line and trans- 
formers, as shown in the table, can be materially reduced, 
while the transmission losses are a minimum. The power 
factor at station B is, however, objectionably low, and if 
this system is to be adopted steps would have to be taken 
to deal with the excessive wattless component which 
station B would have to provide. Fortunately, the means 
are to hand in the synchronous condenser, but it must 
not be assumed that the provision of a machine of this type 
is always the best solution of the low power factor problem. 
The synchronous condenser merely supplies the wattless 
component which would otherwise be borne by the 
generators, at one or both stations, and the capital cost of 
a synchronous condenser equipment would not be justified 
except in those cases—which may be numerous—where 
it would be impossible to carry the wattless component 
on the generators. 

In the authors’ opinion, while no general case can be 
made out for the use of synchronous condensers in con- 
nection with the interlinking of power stations, particular 
cases will arise in which substantial economies can be 
effected by their use, and this possibility should always be 
kept in mind when installing or extending an intercon- 


ap 


| necting transmission line. 


Discussion. 


In opening the discussion, Mr. P. V. Hunter remarked 
that the subject was a very difficult one, and the con- 
densed manner in which the authors had dealt with it 
was a praiseworthy achievement. He was pleased to find 


| that they had emphasised the fact that the energy is con- 


trolled by the steam side of the plant, as it was important 
that that should be properly recognised. The authors 
had referred to three types of regulators, but it was a 
pity they had not advocated one particular type. Per- 
sonally, he preferred the induction regulator. It was no 
doubt an expensive piece of apparatus, but its advantages 
would always justify the cost. The title of the paper was 
a little unsatisfactory, for it was to be remembered that it 
was not so much the power stations that engineers desired 
to interconnect as the distribution systems. A feeder 
for connecting one station with another was very uneco- 
nomical unless it also acted as a network feeder, and it 
should never be used simply for interconnecting purposes 
alone. 

Mr. F. H. Clough thought that the authors had not 
dealt properly with the wattless component of the load, 
which in many instances was more trouble to power-station 
engineers than the energy component. He also considered 
that Steinmetz’s system of calculation was preferable to 
the modified Kapp method which the authors had 


adopted. 
Mr. H. Brazil referred to the question of earthing the 
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neutral in interconnected systems. In Mr. Peck's paper 
read in 1916 he said several methods of earthing were 
referred to, viz.: (1) Earthing one station at a time, so 
that when the two stations are working in parallel there 
is only one earthed point, but the neutral of the other 
station is earthed when the stations are separated ; (2) to 
earth one station and to run a cable from that station 
to the neutral point bus-bar of the other station ; and (3) 
to place a resistance or reactance in circuit with the neutral 
pomt at each station. In the discussion that followed 
Mr. Peck’s paper, the first two suggestions were un- 
favourably received, and the third method was considered 
to be the best. The general opinion seemed to be that it 
was better to insert a resistance in the neutral conductor 
than to use a reactance. The object of using a resistance 
in that way was to reduce the shock on the system when 
a fault occurred, and also to limit the high-frequency 
current between the neutral points of the two inter- 
connected stations. The fact that there was a difference in 
potential between neutral points was due to the difference 
mm wave form, and the value which that difference of 
potentig! might attain did not appear to be properly 
understood. In stations where new generators were 
installed and where those generators were practically iden- 
tical, the wave form of each machine might be the same 
and the circulating current negligible; but the question 
under consideration was that of coupling up distant 
stations, and it was reasonable to suppose that in many 
cases the wave forms of the generators in the two stations 
would be widely different. The maximum difference in 
potential he had observed was 1200 volts, and the maxi- 
mum current resulting therefrom when the neutral points 
were solidly connected to earth were 170 ampéres, The 
generator was rated at 3000 kilowatts at 10,000 volts, and 
the current flowing in the neutral conductor was therefore 
equal to the full-load current. As the set would not run in 
parallel with other sets under those conditions, a grid 
resistance was inserted in the neutral conductor, and in 
order to ensure that when a fault occurred sufficient 
current would pass to trip the circuit-breaker, the resist- 
ance was designed for 16.7 ohms. When the machine 
was working in parallel with reciprocating sets, the current 
which passed through the resistance was 64 ampéres, 
whilst the pressure across the resistance was about 1080 
volts. Being interested to know what would be the effect 
of reducing the value of the resistance, some tests were 
made with @ view to settling this point, and it was found 
that whilst the volts dropped when the resistance was 
reduced, the current increased at a greater rate, and the 
kilowatt loss naturally also increased. Owing to the 
conditions under which the test was made it was not 
possible to reduce the resistance to the desired value, but by 
plotting a curveit was discovered that with zero resistance 
the neutral loss would be 200 kilowatts. He found diffi- 
culty in reconciling those figures with those given in Mr. 
Peck’s paper, for with 30 per cent. of the generator current 
the loss was 69 kilowatts, and if the assumption in respect 
of the form of the curve was correct, the loss would be 200 
kilowatts with full load current. Those values were not by 
any means negligible. The object to be aimed at was to re- 
duce the circulating currents to the lowest possible amount 
by increasing the value of the resistance, but at the same 
time the resistance should be designed so that it would allow 
sufficient current to pass to trip the circuit breakers when 
a fault occurred. In the case referred to it was necessary to 
keep the resistance of the iron grid down to 16.7 ohms, 
and the continuous circulating current was 64 ampéres. 
The ideal resistance would be one which would reduce the 
circulating current to a very small value and yet allow 
the full current to pass when a fault occurred. A carbon 
powder resistance would probably meet those conditions 
to a large extent, because its ohmic value varied with the 
applied potential. 


Mr. J. M. Donaldson said that he would not like to go 
as far as Mr. Hunter in his advocacy that every inter- 
connector cable should also act as a distributor. By 
interconnecting stations it was possible to run them more 
nearly at full load, and that had a greater effect upon 
economical running than the actual load factor of the 
system, as one station could assist the other. Trouble at 
one station might, however, upset the whole system. The 
company with which he was connected operated two 
stations in parallel, and no serious difficulties had been ex- 
perienced. There was little doubt, however, that from the 
point of view of cable faults it was better to run stations 
separately. The ratio of reactance to resistance was an 
important factor, and various authorities had been con- 
sulted with a view to ascertaining what that ratio should 
be. One authority had specified 1.5 and another y¥ 3, 
but the actual value had been found to be 1.875. Arrange- 
ments were being made for putting in a reactance for 
increasing the synchronising power. It was desirable, 
he thought, that reactances should be placed in the centre 
of the system. He could not altogether agree that the 
induction regulator was the best arrangement for use on 
interconnected systems. In the first place, those regu- 
lators were not made in this country, or, atany rate, he had 
not been able to find a firm that made them ; and, secondly, 
they introduced an objectionable phase angle between the 
current and pressure. 


Mr. G. W. Partridge gave some interesting facts con- 
cerning what was done in the direction of interconnecting 
stations thirty years ago, when the Deptford and Gros- 
venor Gallery stations were coupled together. By way 
of indicating how those stations behaved when running 
in parallel Mr, Partridge mentioned that Kelvin balances 
were used for measuring the current, and owing to the 
interchange of power between the stations the weights 
had to be tied on to the instruments. Referring to the 
authors’ paper, Mr. Partridge said that the subject ought 

' to be divided into two parts, one part dealing with inter- 
connected stations that are close together, and the other 
with stations separated by great distances, for the short- 
circuit current would obviously be different in the two 
instances. In the former caseit was desirable that in the 
event of trouble the system should be subdivided automatic- 
slly by the introduction of reactances or by disconnecting 
stations by means of switches. He was inclined to agree 
that the induction type of regulator was the best arrange- 
ment to use for varying intereonnected station voltages, 
but it was rather liable when connected in series with 


The reactance of interconnected systems should never be 
less than the resistance. 
Mr. Everest said that he noticed that the authors had 


‘ 


used the term “ synchronising power of the line.” It was 
difficult to understand what that meant, and he would 
like to ask, he said, whether it would be possible to caleu- 
late the synchronising power without taking the internal 
reactance of the alternators into account. 

Mr. L. Romero was then called upon to reply. Dealing 
with Mr. Hunter's remarks concerning the title of the 
paper, he said that he was inclined to agree that it was 
electricity supply systems that should be coupled together 
rather than their stations. There were, however, a great 
number of instances in which it would not be practicable to 
use an interconnector as a distributor. Moreover, 
calculation of the voltage drop in the combined inter- 
connector and distributor would be a complicated task, 
and he did not quite see at the moment how he would set 
about making such a calculation. Mr. Clough had made 
some remarks about the disadvantage of the receiving 
station taking the wattless component, but he regretted 
to say that he had failed to grasp his point. As for the 
formule and diagrams which Mr. Clough had criticised, 
he was of opinion that they were the simplest and best 
that could be used. Mr. Brazil was right in his assertion 
that the earthing question was one which still called for 
investigation. He believed that the Board of Trade regu- 
lations which specified that a system should only be earthed 
at one point was still in vogue, but there was little doubt, 
he thought, that it would have to be abolished. On one 
of the American electricity supply systems there were no 
fewer than 160 earth connections, and no trouble was 
experienced. Mr, Donaldson’s remarks called for little 
comment, because they related mainly to a successful 
practical application of the interconnection system, Mr. 
Donaldson had, however, intimated that cable faults were 
likely to be worse on an interconnected system than on 
an ordinary system worked from a single power station. 
He would like Mr. Donaldson to consider, however, 
whether those faults were likely to be any different if the 
same amount of plant was in use in both cases. In other 
words, would the cables be liable to suffer more severely 
by putting all the plant in two stations instead of a single 
station? He quite agreed with Mr. Partridge in that 
interconnected power stations should be divided into two 
classes, namely, stations that are close together and 
stations that are a long way apart. It was not quite clear 
why the induction regulator should give a pressure rise 
any more than any other inductive piece of apparatus. 

Mr. Palmer also made a few remarks concerning Mr. 
Everest’s criticism on the expression “ synchronising 
power of the line,”’ and pointed out that he and his col- 
league Mr. Romero had tried to get a value which would 
compare different interconnecting lines. If the generator 
voltages at the two ends of the system were kept constant 
the line was the only thing that determined the syn- 
chronising power. 





INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue following is the list of speakers at the three sessions to be 
devoted to “‘ Reminiscences and Experiences of Electrical Engi- 
neering,” at the forthcoming meetings which are being held to 
commemorate the first meeting of the Society of Telegraph 
Engineers, which was held in February, 1872 :— 
ednesday, February 22nd, 3.30 p.m.—Colonel R. E. Crompton, 

C.B., R.E., who will be followed by Mr. 8. Evershed, Mr. E. 
Garcke, Mr. W. Judd, Dr. G. Kapp, Sir Alexander Kennedy, 
F.R.S., Sir Oliver Lodge, D.Sec., PRS, Lord Parmoor. 

Thursday, February 23rd, 3.30 p.m.—The Hon. Sir C. A. 
Parsons, K.C.B., F.R.S., who will be followed by Mr. Frank 
Bailey, Sir T. O. Callender, Dr. S. Z. de Ferranti, Mr. J. H. 
Holmes, Mr. W. H. Patchell, Mr. J. Swinburne, F.R.S. 
Th , February 23rd, 8 p.m.—Mr. J. E. Kingsbury, who 
will be followed by Mr. Ll. B. Atkinson, Mr. B. M. Drake, Sir 
William Noble, Mr. G. W. Partridge, Mr. A. A. Campbell 
Swinton, F.R.S., Mr. A. H. Walton, Mr. C. H. Wordingham, 
and Mr. A. Wright. 








Compressors Driven sy Syncnronovs Mortors.—-With 
reference to an article which appeared in our issue of January 
27th, entitled “ Angle Compound Air Com at Bowden 
Close Colliery,” we mentioned the maker's belief that these 
compressors were the first in the United Kingdom to be driven 
by a self-starting synchronous motor. The Ingersoll-Rand 
Company now writes to us to point out that a similar installa- 
tion was made by it as long ago as 1916 at the North Naviga- 
tion Collieries, South Wales, and that it has supplied compressors 
driven by synchronous motors since 1911. 


Tue Gerorce Moyreriore FounpaTion PrRemium.—A 
remium, known under the name of its founder, George Monte- 
Bore, is awarded every three years, as the result of an inter- 
national competition, for the best thesis on the advancement 
of acience progress in the technical applications of electricity. 
The theses are judged by a jury composed of ten electricians, 
five of whom are Belgians and five chosen from foreign countries. 
The prize is derived from the accumulated interest on a capital 
sum of 150,000f., which is invested in Belgian 3 per cent. Rentes. 
The competition, which should have been held in 1920, has been 
postponed till 1923, when the value of the premium will be 
21,000f. Further information may be obtained on application 
to Monsieur le Seecrétaire-Archiviste de la Fondation George 
Montefiore, Rue Saint-Gilles, 31, Liége, Belgium. 
Tue Junior Institution oF Enorxerrs.—The annual 
dinner and ladies’ night of the Midland Section of the Junior 
Institution of Engineers was held at the Midland Hotel, Bir- 
mingham, on January 3lst, Mr. R. B. Asquith Ellis, A.M.1. 
Mech. E., in the chair. Some seventy members and guests 
were present. Following the toast of “‘ The King,’’ Dr. C. C. 
Gerrard (honorary member) presented an electric gong to the 
Section on behalf of the members of the General Electric Com- 
any. Mr. Ellis accepted the gong in the name of the Midland 
ction, and immediately made use of it to call on Mr. E. C, R. 
Marks, M.I. Mech. E., to propose the toast of the ** Institution,” 
which was replied to by Mr. W. A. Tookey, M.I. Mech. E. (hon. 
treasurer), in the absence of the Chairman of the Institution, 
Mr. E. C. West. Mr. Tookey then gave a résumé of the work of 
the Institution, and remarked on its steady growth. Other toasts 
were the “‘ Midland Section,” proposed by Principal Schofield, 
chairman of Loughborough Section, and responded to by Dr. 
Cc. M. Walter, chairman of the Midland Section; “ Kindred 
Associations,” proposed by the President and seconded by Mr. 
R. A. Chattock, M.I.E.E.; ‘* Our Guests,”’ proposed by Mr. G. W. 
Costain, and replied to by Mr. Hyde; and the toast of “ Tne 
Ladies,” proposed by Mr. E. M. Boote, vice-chairman of the 
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THE MIDLANDS AND STAFFORDSHIRE. 


(Prom our own Correspondent.) 


The New Prices for Staffordshire Marked Bars. 


Tuis week new prices have been in operation in 
the Staffordshire marked bar trade following upon the 
decision of the Staffordshire Marked Bar Makers’ Associa 
tion at the end of last week to reduce prices 30s. per ton 
Since November 24th last the standard has stood at £16, 
so that it now becomes £14 10s. During the war marked 
bars were sold at £33 10s. The deflation has been in 
progress since the beginning of last year, £19 having been 
taken off in eight instalments. The price is lower to-day 
than it has been for nearly six years, It is still £6 above 
pre-war level, but when comparison is made of the cost 
of labour, materials and transport then and now, it is an 
easy deduction that the £8 10s. was a more profitable price 
than the £14 10s. is, Happily, the best iron which the 
world produces is made in South Staffordshire. There 
are therefore still orders for marked bars, although the 
price may be deemed high. The ascendancy of steel does 
not affect the fibrous iron, which is one of the specialities 
of the district, and which figures so prominently in some 
of the most exacting engineering specifications. Without 
having any precise data to refer to, one might hazard 
the conjecture that there are more puddling furnaces in 
Staffordshire than in all the other iron-working districts 
of England put together. Staffordshire remains the fore- 
most seat of the finished iron industry, with its hundreds 
of puddling furnaces and its thousands of skilled puddlers. 
It behoves the district jealously to guard its reputation 
for finished iron. The marked bar makers, like the steel 
makers and the West Coast hematite makers, emphasise 
the point this week that in making this new 30s. reduction 
they have discounted all the relief of which there is any 
prospect in respect of raw materials or railway rates, and 
they state that future reductions of selling price can only 
come from a broadening of the market. Hence, they argue, 
as I dispatch this letter, it is false reasoning for consumers 
of best iron, whether home or export, to further withhold 
orders on the hypothesis that prices will thereby be forced 
lower. 


Unmarked Bar Iron Prices Easier. 


The severe selling in the Staffordshire unmarked 
bar iron trade has been considered by the Association of 
Bar Makers, with the result, as I stated in my letter last 
week, that for the time being the £13 minimum for Crown 
bars has been suspended, and for the present free com- 
petition is to be permitted. In taking this decision, the 
associated makers, of course, had before them the recent 
drop of £1 per ton in Scotch bars, leaving Crown quality 
at £11 10s. for delivery at Glasgow stations, and also the 
similar reduction in Lancashire bringing prices to £12, 
together with the reduction at Middlesbrough of 10s. 
per ton on the 7th inst. With facts like these in front of 
them, it was, of course, useless for the majority of the 
Staffordshire meeting to seek to bolster up the long 
discredited figure of £13 for Crown bars in the Midlands. 
Neither was it possible to refuse permission to those 
members of the Association who wished to compete with 
non-associated firms who have long been accepting £12 
and under for second-class bars to take an independent 
course. It therefore comes to this, that while there is no 
formal reduction in Staffordshire Crown bars, actual 
selling prices are mostly reduced to anything between 
£11 15s. and £12 per ton. This is a few shillings above the 
price lately accepted by non-associated firms, these last 
freely quoting bars at £11 10s., and in some instances 
even £11 5s. But it is quite usual for consumers who have 
been accustomed for years past to get their iron from a 
particular firm to pay a little more for material of which 
they have had experience. The decision to permit free 
competition has given general satisfaction to the associated 
bar makers, with the result that a considerable proportion 
of the business lately captured by unassociated firms will 
now, it is believed, be recovered. Orders at the local 
ironworks have been rather more numerous of late, ware- 
housemen, whose stocks have been getting low, having now 
decided that the time has arrived to place orders on a 
cautious scale. There is still, however, a great deal of 
idleness among the local ironworks. Nut and bolt and 
fencing iron have seen a further fall of 5s. to 10s. per ton 
on the week, and can now be bought at a minimum of 
£11 per ton delivered in the Black Country at consumers’ 
doors. Some offers of No. 3 Belgian iron bars at £9 10s. 
to £9 13s. delivered has led to the placing of some orders 
in Belgium. This material is generally used for nut and 
bolt making, but very few of the Black Country nut and 
bolt works are now operating more than half time, and 
there are rather large tonnages of bars in stock, some of 
it left over from the boom period, and therefore bought at 
high prices. The shipbuilding trade, usually the best 
customer for nuts and bolts, calls for only small tonnages 
just now. Galvanised sheets are a dull market, even at 
the low price of £16 f.o.b., and sellers are constantly 
pressed to make concessions even on that. 


Steel Situation— Advance in Scotch Prices. 


Steelmasters in this district express much grati- 
fication at finding that the result of the recent meeting of 
the Iron and Steel Makers’ Federation in London con- 
cerning the prices of steel sheets and sections is that 
Scotch prices for the home trade have advanced £1 per 
ton, and export prices 5s, per ton. This brings Scotch 
sheets to £10 10s. for the home trade, and sections in 
proportion. The Midlands, like other parts of the kingdom, 
have for some time past considered it a serious grievance 
that Scotch makers should be underquoting them by 20s., 
and it is extremely gratifying that this state of things is 
now once again, officially, at any rate, at an end. It is 
said that pressure has been brought to bear on Midland 
steelmakers by buyers to reduce their prices, but the 
effort has been met with a refusal, the steel manufacturers 
declining to increase the losses which, they say, present 





Section, and replied to by Mrs. R. B. A. Ellis. The gathering 





capacity, such as that of a cable, to produce pressure rises, 


was # success in every way. 


prices involve. Dissatisfaction is expressed at the un- 
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profitable character of a good deal of current business. On 


menufacturer of plates, for example, states that he is 
One or two wagon orders have been 


losing £2 per ton. 
placed lately calling for steel for some. leading distric 
firms. Staffordshire rolled steelmakers are gratified tha’ 
several large Indian and colonial contracts, calling fo 
heavy tonnages of steel, are pending in the country 


Another encouraging development is the increasing flow 


of loans to the Colonies and the Dominions. This is a forn 


of financial fertilisation expected sooner or later to bring | 


a healthy crop of home hnsiness in the heavy steel trade. 





Billet B 


Bessemer billets rule at about £7 10s. 
case supplies have been offered at a lower rate, but the 


incursion is not such as to unsettle the Birmingham market. 


Numerous Belgian steel works have heen sounding the 
Birmingham market lately with a view to obtaining busi 
ness, but the prices quoted, with one or two exceptions 
offer no advantage. 
touting for business. Quite apart from the price question 
the English manafacturer now generally, happily, gets the 
preference by virtue of his ability to give prompt delivery 


Dearer Coke and Pig Iron. 
The Birmingham pig iron market is dearer by 


reason of the surprising advance which has just occurred 
in coke values. Furnace coke has indeed been advanced 


by several shillings, a jump in respect of some ovens from 
Here and there, pig iron sellers are asking 


PO. 


7s. to 22s. 
5s. wlvance, but such a demand immediately stops sales. 
As regards demand, the position has changed very little, 
orders as a rule being scarce. But some encouraging 
foreign inquiries have been in the market lately, one 


received by a Midland firm running into some thousands of 


tons. There are still, however, large stocks at the furnaces. 


Foreign 
Tube 
Mr. J. Howard, chairman of Mesars. Stewarts 
and Lloyds, speaking at a recent meeting in this district, 
emphasised the necessity for greater production in order 
to combat the competition of foreign countries. He 
pointed out that during a recent visit to America he saw 
most of the large wrought iron and steel tube-making 
plants possessed by American firms, and he could tell 
them that if these were samples of American plants as a 
whole, the British manufacturers and workmen had got 
to be very efficient if they were going to hold their own 
on the revival of trade. If they were not they would 
find that the Americans, and possibly the Germans and 
Belgians, would make trade more difficult than it was. 
In his opinion, cheap production depended on increased 
output, and to get the maximum output of really good 
stuff from any works there was no room for slackers. 


Flaws in Iron Castings. 


In the course of delivering a paper on the “ Pro- 
duction of Iron Castings,” to the Wolverhampton Branch 
of the Birmingham Metallurgical Society, on Wednesday 


last; Mr. F. 8. Wilkinson, of Dudley, had some interesting | 


things to say with regard to flaws in castings. Many 
flaws, he said, could be traced to faulty preparation of the 
moulds. ‘* Scabs ’’ were due to faulty venting, or to too 
hard ramming, or to too much moisture in the sand. In 


the case of dry and loam moulds, the “ scabs ” could be | 
are | 


traced to insufficient drying. “ Blow-holes,”’ which 
due to bad casting, might be caused through the mould or 
the metal. A mould which had been rammed too hard 
or was too damp was very liable to “ blow.’ Other diffi 


culties might be traced to faulty design, and draughtsmen | 


and patternmakers, in designing castings and making 
patterns, should avoid sharp corners and angle thicknesses 
where possible 


Briquetting Machinery for Australia. 


In one 


Germany has also been diligently 


Competition in the Wrought Iron and Steel 
Trade. 
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© Hylton-road station at the price of £6750, and it has been 
further decided to carry out excavations, &c., at an esti- 
mated cost of £2000, by direct labour. 
t 
t 
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LANCASHIRE. 


(Prom our own Correspondents.) 


a 


MANCHESTER, Thursday. 
Iron, Steel, and Metals. 


THE general condition of the markets in Lan- 
cashire does not show the slightest improvement at 
present, and the demand all round is about as poor as it 

jean be. It is not now so much a question of prices 
although it is true that the high prices of the previous 
| twelve months have driven a large amount of work out 
| of the district. Most consumers of iron, steel and metals 
admit that the present prices are in no case unreasonably 
high, and in many cases are absolutely low ; but they do 
not buy because they have no orders on which to use the 
material. The district. is, of course, unfavourably situated, 
so far as transport is concerned, for the increased railway 
rates are particularly irksome to Manchester, where 
scarcely any of the raw material used in engineering is 
actually produced. 


Metals. 


The further fall in the prices of copper has cer 
tainly produced a very bad effect on the minds of buyers 
here ; for it was pretty confidently believed that when 
the market touched £70 per ton the rock bottom had 
been reached, and that it was impossible for any further 
serious fall to take place. As a matter of fact, buyers 
seem now to have less confidence in copper at £65 than 
they had at £70. The condition of the market is so far 
improved that refined ingot is no longer sold at the same 
price as standard; but there is very little demand for 
it for engineering purposes, and one doubts whether any 
conceivable process of cheapening would increase the 
demand. There has been a trifling reduction in the prices 

| for tubes and sheets, but not so much as might relate 
simply to the fall in standard : and hence nothing has been 
done reduce the considerable differences between 
refined and manufactured copper or brass. The new 
prices announced are £92 per ton for strong sheets, £102 
for flat copper bottoms, £130 13s. 4d. per ton for solid- 
drawn and brazed locomotive copper tubes, £112 per ton 
for brass locomotive tubes, and £140 per ton for brass 
condenser tubes. Brazed brass tubes for the home 
| trade are still quoted at the same price as brazed copper 
tubes. It is very difficult to say what may happen to 
copper prices during the next few months, but if the 
exchange between Great Britain and America goes back 
to par—and some people seem to think that it will—it is 
possible that yet lower prices for refined copper will be 
seen on this side. There was a slight recovery in tin after 
the recent fall, but this seems to have passed again, and in 
the absence of new demand there has been considerable 
weakness. The fact that there is a large stock of metal 
held back in the East has a very depressing effect even 
| although people should place implicit confidence in the 
theory that this metal is not to be put on the market until 
it can be sold at a profit. The theory seems now too 
much like saying that the holders will wait for the*Greek 
kalends before selling. The actual output of tin is quite 
sufficient for present needs without trenching upon 
stocks. Lead, after a slight reaction has again become 
a weak market and now looks very much like going lower. 
The market for spelter is quiet and rather depressed, and 
| it seems to be expected that America will take advantage 
| of the high exchange to sell in this market. 


to 


} 


Pig Iron. 


The market here for all classes of pig iron is very 
much as it has been for a month or so. There is very 


than it has been for some time past. 
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very little demand for this or for foundry scrap, but the 
nominal prices cf the latter have not been altered. 


Optimism in the Cotton Industry. 


The publication of the Board of Trade returns 

for January show that the exports of cotton goods to 

| China were larger than in any month last year, and those 
| to Bombay were well above the average, but the exports 
|to Bengal were below the average. There were also 
increases of exports to Switzerland, Greece, Germany, 
United States, Colombia, Argentina, Egypt, British West 
Africa, Mesopotamia, Turkey, Australia and Canada, 
which would seem to indicate that the general fall in 
rices is commencing to bear fruit in the shape of an 

increased export trade. The exports of cotton yarns were, 
in fact, double those of January, 1921, in weight, and cotton 
piece goods higher by about 37 per cent. in yardage. 
The exports of textile machinery, chiefly to India, China, 
Japan and France, also show an increase compared with 
the corresponding month last year, all of which furnishes 
reason for the slightly more optimistic view which is 


commonly held with regard to Lancashire’s staple 
industry. It is, however, chiefly in the minor markets 
where improvement is reported. The great Indian 


market is restricted by the import duty of 74) per cent. 
on Lancashire goods, and Lancashire manufacturers are 
“moving heaven and earth” to secure the abolition of 
this handicap. 


The Engineering Trades. 


The general condition of the engineering industry 
in Lancashire, if no better than it was a month ago, is 
certainly no worse. In some sections there are, in fact, 
distinct signs of revival, and several important orders 
have recently been placed with engineering firms in this 
district. I am told that the demand for tool steel is larger 
than it has been for some time, but whether this is due to 
the steady depletion that has been taking place in antici 
pation of reduced prices or not, | am unable to say. A 
prominent employer of labour to whom | was speaking 
a few days ago on the subject of labour remarked upon 
the noticeable improvement in the individual output of 
the men in his employment since short time working ha« 
been in operation. It is not only in output that there is 
an improvement. ‘The process of elimination in engineer 
ing workshops has been the means of improving the quality 
of the work turned out, for the best workmen only have 
been retained in many instances. The present is therefore 
an opportune time to place orders. 


Manchester Ship Canal. 


Although the results of Jast year’s working of the 
Manchester Ship Canal show a reduction in the amount 
available for dividends for the shareholders compared with 
the previous year, the results when the depressing trading 
conditions are taken into account, may be considered 
fairly satisfactory. The holders of preference shares will 
get 3 per cent. and the “ ordinary’ shareholders 14 per 
cent., while the Manchester Corporation will receive the 
full 3} per cent. on the preference shares which rank for 
dividend before any shares held by the public. These 
shares, it may be recalled, represent interest arrears on 
£1,061,230 which was capitalised in 1910 for the benefit 
of the private shareholders, who would otherwise have had 
to wait until the whole amount had been repaid out of the 
company’s profits. The preference and the ordinary 
dividends were 1} and } per cent. respectively for 1915, 
2 and | per cent. for 1916, 2} and 1} per cent. for 1917, 
3 and 1} per cent. for 1918, 4§ and 2} per cent. for 1919, 
and 5 per cent. on both classes for 1920. 


Barrow-tn-Furness, Thursday. 
Hematites. 
The position of the hematite pig iron trade of 


North Lancashire and Cumberland is more promising 
There is a fuller 


Machinery engineers here are rather surprised little demand, and prices are in a stagnant condition. 
and not at all pleased with a manifesto that the Agent. | So far as the sale of foundry pig iron is concerned it would 
General for Victoria (Australia) has just made public in | not now be possible to stimulate it whatever concessions 
this country respecting his recent statement that it was | might be offered by sellers: and this they know perfectly 
impossible to obtain the briquetting machinery for the | well. The ironfoundries of the district have very few 
Morwell Brown Coal Mines from any country except | orders on their books, and simply buy smail lots of foundry 
Germany It will be recalled that the Federation of | iron to keep themselves going from week to week. A 
British Industries protested that not only could the type | fortnight ago there were rumours that the price of Cleve- 
of briquetting plant required be obtained in this country, | land foundry was to be cut again; and curiously enough 
but that a Birmingham firm actually quoted for this | there are now rumours to the contrary effect. It is thought 
particular order. What is stated now is that it was never | that the fact that the make of Cleveland iron is now all 
alleged by the Victorian Government that British manu- | being sold will induce the producers to try for more 
facturers did not make satisfactory plant for briquetting | money ; but while so many furnaces are still idle that 
black coal or refuse fuels with the use of binding materials, | would surely be a foolish policy. Everyone knows that in 
but the investigations of their expert demonstrated that | the end a lower level for pig iron has to be established 
the production of briquettes from brown coal without the | before the trade can be got mto a sound position ; and 
use of binding material was impossible on a commercial | an ephemeral rise would not benefit anyone in the long 
seale by the use of any machinery obtainable in Great | run. The prices in the Midlands are still very much 
Britain. The contention, therefore, now is, not that | lower than in the Cleveland district, and this is not a 
briquetting machinery could not be supplied, but that the | natural condition for the iron trade. Forge pig iron is 
special type required could not be supplied. It is admitted | neglected here, and seemg still to be nearly 10s. below the 
that two British firms submitted projects, but they were | price of foundry. 
unsuitable for the purpose. A Birmingham representative | 
of the Federation of British Industries, however, states | 
that this is not correct, and that the Birmingham firm 
previously mentioned can supply the special type of 
machinery required. 


Finished Material. 

The market for sectional steel and for plates is 
steady, but very quiet here. The new fixed prices for 
the home trade seem to be maintained for the present ; 
but, of course, the home consumer resents them when he 
sees export business done on such much more reasonable 
terms. It has, of course, to be remembered that the 


Wages in Black Country Chain Trade. 


As a result of conferences between representa- 


inquiry for iron and rather more business is being done. 
This business, however, is not yet of anything like big 
proportions, for buyers are content with placing contracts 
to cover their immediate wants ; but as prices for the time 
being have become fixed it is expected that consumers 
will come forward more readily than of late. The pro- 
duction is somewhat heavier so far as Cumberland is 
concerned, and it is possible in view of the reopening of 
the Workington steel trade, that additional blast-furnace 
plant will be put into operation shortly. In the meantime 
orders are fairly well held, but at some of the works 
smelters have fair tonnages of iron and desire them to be 
cleared before there is a general resumption. 






















Iron Ore. 


The demand for hematite iron ore remains casy 
and in the mining district there is a lack of industrial 
activity. Some of the mines are entirely closed. The 
Anticross mine of the Barrow Hematite Stee! Company, 
near Dalton, was laid idle on Thursday last 


Steel. 


At Barrow the steel trade is fairly well employed, 
the departments working this week including the Siemens 
branches, the rail and merchant mills, the steel foundries 
and the hoop mills. The general demand for steel is 
quiet. At Workington the fish-plate and tire mills are 
again working and the rail mills will resume operations 
on Monday next. 4 





manufacturer of steel does not get any extravagant profit 
out of the home prices. In fact he maintains that he is | 
| working at a loss. | 


tives of employers and employees in the Black Country 
chain trade, an agreement has been arrived at whereby a 
reduction of 12} per cent. on the present rate of wages 
paid to the operatives has come into effect this week 








The Lancashire iron manufacturers | 
| have not reduced their prices below £12 per ton for Crown 
| bar iron, but one hears of a so-called second quality at 
Electricity Extensions at Worcester. 


less. 
Worcester proposes to spend £62,000 on electricity | Scrap. 
extensions, £24,000 of this amount being for generating ’ : 
The market for scrap is without change, except | 


plant lying at Southampton. The amount of plant to be 
removed will approximate 600 or 700 tons. The City | that the Lancashire consumers of heavy wrought scrap 
Council has accepted a tender for the extension of the ' are now offering only £3 5s. delivered for it, There is 










Shipbuilding and Engineering. 


On Tuesday, Vickers, Limited, launched the oil 
carrier Scottish Musician for Tankers, Limited. She 
is of the same description as three craft already built 
for this firm. Work is very slack at Barrow, for there is 
nothing now on the stocks with the exception of a Cunard 
liner, work on which was stopped twelve months ago. 
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SHEFFIELD. 
(From our own Correspondent.) 
Slow Turning Tide. 


DesPIrE the more cheery tone one finds prevailing 
in the steel and engineering trades, it must be confessed 
that there are few tangible signs in support of it. In fact, 
the few items of news gathered during the past week all 
point in the opposite direction. There is, for instance, the 
decision of the Sheftield Simplex Motor Company to close 
down until there is a greater demand for its productions. 
The company—in which, as is well known, Ear! Fitzwilliam, 
who is a keen and competent engineer himself, has a large 
interest—has been continuing its output until the firm’s 
stores are overstocked both with cars and with the 
* Ner-a-car,”’ the handy little runabout between a motor 
cycle and a car, which the company has been making during 
the last year or so. The company some few months ago 
was compelled to dispense with several hundred of its 
employees, and now the remaining 400 are added to the 
city’s 49,000 unemployed. This decision, closely follows 
the closing down of the Alfreton Ironworks, a branch of 
the Stanton Company's works. The furnaces had been 
damped down since the coal strike, and the present 
decision means the complete closing down of the Alfreton 
works, where normally something like 700 men and boys 
are employed. There have been further dismissals at 
several of the principal Sheffield steel and engineering 
firms during the week, and most of these big works are 
carrying on very precariously, meeting the week-to-week 
orders which their customers restrict themselves to. One 
of the most reliable indications of the state of Sheftield’s 
steel industries is the degree of activity of the Lincolnshire 
iron furnaces, and it is significant that of the twenty-three 
furnaces in the Scunthorpe and Frodingham district only 
six are in blast, and there are no immediate prospects of 
any more being started up. Moreover, some of the fur- 
naces that had been re-started in Sheffield are proving 
very unremunerative, so small is the demand for steel. 
There is at present no sign of the re-starting of the huge 
melting plant at Templeborough, which has been standing 
idle for nearly eighteen months. With shipbuilding almost 
at a standstill, there is no demand for steel castings in any 
appreciable quantity. The only reassuring circumstance 
is the fact that inquiries are getting a trifle more numerous 
and definite. This is especially true of those from the 
British Dominions and Colonies, but purchasing powers 
appear to be very limited, and Sheffield is hoping that 
the recent and prospective flotation of new issues of 
capital on the market on behalf of some of the overseas 
Governments may permit the execution of certain big 
railway and electrification schemes that have been talked 
about for some time past. The conviction is growing on 
the part of Sheffield manufacturers that their only hope of 
renewed prosperity is in the direction of overseas orders. 


Cost of Raw Materials. 


Another satisfactory sign is a steady reduction 
in price of many of the raw materials required by the steel 
makers. The output of hematite pig iron is larger than 
it has been at any time since the coal strike, and the West 
Coast ironmasters have reduced their official quotation 
by 10s. per ton, bringing the price for mixed numbers 
down to £5 15s. per ton delivered Sheffield. The iron- 
masters, however, announce that this is as low as the price 
can come for a considerable time, as they have discounted 
reductions of wages and recent and future railway con- 
cessions and the price of fuel. At present the iron, they 
say, is being manufactured at a loss. The complete stagna- 
tion of the crucible steel market continues, despite lower- 
ing of prices. Tungsten powder, for instance, has gone 
below pre-war level, but this is quite an artificial cireum- 
stance, and is to be attributed to the surplus stocks. 
When these stocks are exhausted the supplies will inevit- 
ably be dearer. There is at the present, however, prac- 
tically nothing being done in the tool steel departments. 
So far as coal is concerned, there are signs that the inland 
consumption of industrial fuel has been on a slightly larger 
scale. This increase is attributed to the slow but just 
discernible improvement in the heavy steel trade in con- 
nection with railway orders. The export trade is also a 
little brighter, and a number of railway contracts for steam 
coal has just been placed, in the case of South Yorkshire 
hards at about 21s. 6d. per ton up to the end of June ; 
Derbyshire top hards are contracted for at 21s., and bottom 
hards at 6d. cheaper—the prices in all cases being at the 
pit. The railway companies had been putting off their 
contracts till the last moment in the hope of securing lower 
prices, but as they were quoted higher prices for current 
deliveries, the collieries may be said to have maintained 
the position as regards prices. Ultimately, it may be 
assumed, the prices paid by the railway companies will 
rule the market so far as inland supplies are concerned. 
Although there is still a certain amount of selling pressure 
in regard to small fuels, the position generally is decidedly 
steadier than it was a week ago. To some extent this is 
due to the fact that, tempted by the specially low prices 
at which spot lots had been offered, large users had taken 
advantage of the opportunity to build up their reserve 
stocks. The position of blast-furnace coke is a very strong 
one. At the moment the demand is greatly in excess of 
the supply, due largely to inereased export and to inland 
consumption for purposes other than blast-furnace use, 
for which there is extremely little demand. Some of the 
South Yorkshire collieries are engaged in a welcome 
rivalry to establish new records in production ; last week 
over 25,000 tons of coal were raised at the Brodsworth 
pit, beating the previous record of 24,582 made three weeks 


ago. 


Disastrous Fire. 


Following its water supply troubles the city 
experienced at the week-end one of the most devastating 
fires known in its history. The outbreak originated at the 


works of the Harris Furnace Company, Limited, and 
quickly involved the premises of a firm of manufacturing 
chemists ; these were in close proximity to several other 
works, including a department of Spear and Jackson, 
Limited, the well-known steel and tool makers. The fire 





was attended by very grave risks to the brigades engaged ; 
while the intensity of the heat from the blazing premises 
was such that it blistered the paint off the engines and set 
alight an escape and a tender. The weather conditions 
were so severe that the water froze at the nozzles of the 
hydrants and the hose. The damage is estimated at 
approximately £100,000, On the same day a fire at the 
edge tool works of Messrs. Spencer Bros. caused damage 
to the extent of £1000. These fires throw about 500 people 
out of work. 


Dear Gas. 


Sheffield City Council has decided to oppose the 
Sheffield Gas Company’s Bill, in which it is sought to fix 
the basic price of gas at 9d. per therm. This, it was 
explained, is equivalent to about 3s. 74d. per 1000ft., 
which is about four and a-half times the price of gas 
supplied for industrial purposes before the war, and about 
three times the cost of domestic supplies. The Parlia- 
mentary Committee of the Corporation contends that the 
price is too high for Sheftield, having regard to the natural 
advantages of its situation. Opposition is also offered on 
behalf of the trading and manufacturing interests in the 
city, many complaints being made not only of the high 
cost of the gas, but of the poor quality as compared 
with the pre-war supply. Electric melting furnaces are, 
as & consequence, coming into much greater favour. 


Transport Matters. 


Sheffield City Council is also interesting itself in 
the proposals of the railway companies to seek powers to 
run road transport. The Council fears competition with 
its own motor omnibus services, which have of late been 
considerably extended into the surrounding counties. 
The traders and manufacturers of Sheffield are, however, 
divided in opinion as to the wisdom of opposing the 
railway companies’ application. Meantime a good deal 
of interest has been aioused in the proposal, to which I 
referred in this column a few weeks ago, to construct a 
new trunk road along the line of the Chesterfield Canal, 
which is now disused. A deputation, including the Mayor 
and ex-Mayors of Chesterfield and Mr. Charles Markham 
head of the well-known engineering firm and owner of 
very considerable colliery interests in South Yorkshire, 
had an appointment to wait on Mr. Arthur Neal, at the 
Ministry of Transport on Tuesday, to solicit Government 
support for the conversion scheme. . 


Sheffield University and Industry. 


Sheffield University is giving further evidence 
of its desire to foster local industries, The exhibition 
of foreign cutlery, to which I made reference last week, 
concluded with a most instructive and suggestive dis- 
cussion, in which it was urged that from an engineering 
standpoint the German knives shown were excellent, and 
that in this country we were behind Germany in die- 
cutting, plating and oxidising. The Germans had less 
knowledge, said one speaker, but they beat us by applying 
all they had. It was also admitted that the American 
samples of pocket knives were highly creditable to the 
makers. It was, however, felt that the exhibition revealed 
the possibilities of enormous trade for Sheffield in the 
supply of medium and cheaper classes of knives, the 
market for which Sheffield has hitherto left pretty much to 
the Germans. The samples shown represented machine 
prodittion, and.it will be necessary for Sheffield to resort 
to the same methods if this competition is to be met. At 
present, however, there is still a strong prejudice against 
the application of automatic and semi-automatic tools to 
the cutlery industry, although it is pre-eminently suited 
to it. Another form of University activity is the com. 
mencement of a series of popular lectures in which Dr. 
Desch, the distinguished head of the metallurgical depart- 
ment, is explaining the origin and development of the 
Sheffield steel industry. Sheffield’s establishment as a 
steel-making centre, he showed, was largely due to its 
favourable geographical situation. Solingen, which had a 
longer history in the cutlery world than Sheffield, had 
similar geographical conditions which determined the rise 
and development of the industry. The Applied Science 
Department of the University has made another new and 
interesting departure in instituting a series of lectures on 
foundry practice; these lectures are specially designed 
for practical workers with the intention of creating a real 
scientific interest in this old-established craft, on which 
Sheffield’s industry is so vitally dependent. The lecturers 
are such acknowledged authorities as Dr. Perey Longmuir, 
Dr. W. H. Hatfield, and Dr. Desch. Dr. Longmuir gave 
the opening lecture, and dealt with the origin of the casting 
of metals in moulds. Still another interesting event in 
connection with the University during the past week is the 
appointment to the Chair of Mining of Mr. Douglas Hay, 
B.Se., A.M. Inst. C.E. He is the son of Mr. W. Hay, the 
general manager of the Thorncliffe Collieries belonging to 
Newton, Chambers and Co., Limited. Mr. Douglas Hay 
has had colliery experience at Stanton and Tinsley Park, 
and before the war was a Junior Inspector of Mines for the 
northern district of Durham ; more recently he has been 
Inspector of Mines in Staffordshige. 


The Burst Reservoir. 


Sheffield City Council, at its meeting last week, 
devoted a great deal of time to the discussion of the causes 
which led to the bursting of the balancing tank at the 
Bradfield reservoirs. This tank had a capacity of 5,000,000 
gallons, and, as recently explained in this column, a 
fracture resulted in a flood which created a great deal of 
alarm locally, but luckily was unattended by loss of life 
or serious damage to property. It was stated that the 
concrete wall which gave way stood on a “ fibrous ”’ soil 
only 18in. below the surface, instead of being taken down 
to the solid rock 10ft. below. It was not disclosed by 
whose orders this was done. This reservoir was con- 
structed as part of the scheme for the purification of water 
ultimately returned to the river Don as compensation 
water. By this means a considerable expenditure on addi- 
tional waterworks had been avoided. The scheme was 
estimated to cost £324,743, but an inquiry has just been 
held with respect to the Council’s application to borrow 
an additional £54,000, this excess being caused by the 





increased cost of materials since the work commenced. 
The inspector asked for further information respecting the 
bursting of the reservoir, which, it had been stated, would 
involve a further outlay of £7000, but at the request of the 
Town Clerk, who explained that this matter was to be the 
subject of further investigation, the inspector did not press 
for these details. 





NORTH OF ENGLAND. 


(From our own Correspondent. ) 


The Trade Position. 


THe general position of trade on the North-East 
Coast has not undergone any outstanding development 
this week, but signs are not lacking that business in several 
sections is coming forward in more satisfactory volume 
than for a considerable time past. Certainly a more 
cheerful tone prevails in most of the markets, and the 
outlook is regarded as much brighter. 


Cleveland Iron Trade. 


The position of the Cleveland pig iron trade con 
tinues to improve steadily, and the future is looked upon 
much more hopefully. There is now very little 
prompt iron available on the market, and there is some 
talk of the possibility of more furnaces being put 
into operation. The ironmasters are very eager to get 
their men back to work and their idle plant into operation 
again, but to light up a blast-furnace is a costly business, 
and they are not likely to take the risk until they are fairly 
well satisfied that there is a market for the additional 
output. Still, the prospects are distinctly brighter. 
Business has opened out this month on a fairly good scale. 
so much so that the whole of the output in the Clevelan«| 
district for February has been sold, and if business con 
tinues to expand more furnaces will speedily be put into 
blast. In the meantime, the relative scarcity of prompt 
iron tends to stiffen the price. No advances have been 
imposed, but all Cleveland qualities are firmly held at the 
fixed minima, and only in mottled and white iron is there 
any pressure to sell. There was rather a lot of this low 
grade iron made a few weeks back, owing to the irregu- 
larities ensuing upon the restarting of the furnaces, and 
makers are anxious to realise. No fixed prices are imposed, 
and the effect of competition for orders has been to depress 
the price to about 75s. per ton. No. 1 Cleveland and 
siliceous iron are quoted at 95s., No. 3 at 90s., No. 4 
foundry 87s. 6d., and No. 4 forge 82s. 6d. 


Hematite Pig Iron. 


Business in hematite pig iron continues to im- 
prove. Makers are pretty well sold over the next few 
weeks, and the fact that ore and fuel prices are advancing 
has tended to firm up the price for hematite mixed numbers. 
Whereas a week ago they were offered at 92s. 6d., the 
quotation is now 94s. to 95s., but the half-crown premium 
for No. 1 quality has been reduced to 1s., so that the latter 
iron can now be bought at 95s. to 96s. There is an increas 
ing demand for hematite, both from home and foreign 
consumers, and the make may speedily have to be 
increased. 


Iron-making Materials. 


Ore and fuel prices are steadily moving upward. 
There have been no recent fixtures from Bilbao, most of 
the foreign ore used being from Mediterranean ports, 
owing to the relative cheapness of the latter. But even 
on a 7s. 6d. freight, there are no sellers of best Rubio ore 
at less than 26s. per ton, and it is by no means certain that 
freight from Bilbao could be fixed as low as 7s. 6d. The 
amount of business in foreign ore, however, is very small, 
buyers simply coming on to the market for odd cargoes 
as the need arises, and then usually they require urgent 
delivery. A similar hand-to-mouth policy is pursued as 
regards coke supplies, and as the coke prices are going 
up consumers with no stocks to fall back on have to follow 
the market. Good medium furnace qualities are now 
fully 28s. 8d. per ton delivered at the works. 


Manufactured Iron and Steel. 


The stagnation in the manufactured iron and 
steel trade continues. The works on the North-East Coast 
are being very badly hit, and not the slightest improve- 
ment can yet be recorded. The shipbuilding slump is 
largely, but not entirely responsible, for orders for rails 
and constructional material only come in for very small 
quantities, and there is not a works which is fully employed. 
No alterations in prices are reported this week. 


The Coal Trade. 


The Northern coal trade has assumed a very 
strong position, and the outlook is very encouraging. The 
situation at the collieries in both counties is highly satis 
factory, some of them being booked into April, while in 
very many instances they are sold and stemmed well past 
the middle of next month. It would appear that the 
continental demand, which was thought to be giving 
signs of shrinking at one time, is being slightly augmented 
almost every day, and the present indications point to a 
gradually expanding market, which may in the near 
future come within measurable approximation to the pre- 
war dimensions. The call for fuel for the German market 
is reported to be very heavy, and is the more astounding 
in view of the depreciated value of the mark, which must 
increase the ordinary price of coal by as much as forty to 
fifty times the quoted figure. Tenders have been for- 
warded for the supply of about 20,000 tons of Durham 
gas coals, with full options, to the Bergen Gasworks, 
Norway, for delivery from April to August next. There 
is now quite a number of foreign public companies 
contracts under discussion, and the placing of them is 
followed with great jnterest, owing to the extensive com- 
petition to secure these orders, and because the price 
paid will give some lead to probable values for forward 
shipment. All classes of steams are scarce and in very 
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heavy demand, both for home and abroad. 
not only maintained, but are improved upon as a matter 
of urgency. Best steams are firm at 25s. as a minimum for 
spot, but for the middle of March and onwards it 
difficult to operate at current figures, which are not re- 
garded as likely to be upheld for any length of time. All 
other grades of steams are correspondingly strong and 
proportionately high in value. The call for gas coals is 
very extensive, with all the prime and special brands on 
the rise, and even seconds are tending upwards. Coking 
coal is still a very stroug feature, and being scarce top 
figures are easily obtainable for any date up to the end of 
next month. Bunker coals for the home waters are very 
firm, and prices are fully sustained, being supported by 
heavy shipments to Germany. Coke continues scarce 
and urgently sought after. Foundries of every make, 
together with all classes of gas coke, are only possible in 
limited parcels at top figures. 
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SCOTLAND 
(From our own Correspondent.) 


Railway Rates Reduced. 


As a result of a 
last between representatives of the Scottish iron and 
steel manufacturers and the chairmen of the Caledonian, 
Glasgow and South-Western, and North British railways, 
it has been decided that modification by reduction should 
he made in respect of rates for the conveyance to blast- 
furnaces and steel works of coal, coke and patent fuel, 
lime in Class B of the 
iron and steel-making purposes, and iron and 
Class B of the general railway classification. The modified 
rates, which will come into operation on February 15th, 
as follow :—Coal, coke and patent fuel: The rates 
as at January I4th, 1920, plus 75 per cent., plus a flat 
rate addition of 4d. per ton, with a maximum increase of 
3s. per ton. Lime in Class B of the general railway classi- 
fication for iron and steel-making purposes, iron and steel 
in Class B of the general railway classification, viz., pig 
iron, scrap, billets, blooms, ingots, bars: The rates as 
at January 14th, 1920, plus 75 per cent., plus a flat rate 
addition of 4d. per ton. The proposal to reduce demurrage 
charges from 3s. to Is. 6d. per day for the conveyance of 
iron and steel has not yet been agreed to. 


steel in 
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Prospects of New Business. 


Though general conditions are yet slow, 
indications of better are evidently 
definite shape. Foreign markets are more active, and there 
is a distinet probability of further contracts. South 
America, South Africa and Australia are all inquiring for 
material and locomotives, and orders of consider- 


Competition is sure to be 


very 


times taking more 


railway 
able bulk are in contemplation. 
keen, but high hopes are entertained that local works will 
he able to secure a goodly proportion of the business. 
The Indian State Railways are also interested in material. 
Conditions at some of the shipbuilding yards, too, are 
said to be improving. At any rate, employment is some- 
what better, especially in the of joiners. It is 
rumoured also that German purchasers have recently 
—for the first time in ten years—been asking for Scotch 
pig iron to upwards of 200 tons. It appears to be generally 
recognised that unless something unforeseen occurs, price 
levels cannot decrease much further, and more activity 
in markets is anticipated in the near future. 


case 


Steel and Iron. 


While the outlook seems a little brighter, orders 
are yet scarce, and works on the whole are moving slowly. 
Local makers, however, are now able to quote more favour- 
able prices, and give better gleliveries of more reliable 
material than their foreign competitors, and are now likely 
to get the preference when new business is in prospect. 
The hand-to-mouth system of buying is still very much to 
the fore, the idea of further price reductions evidently 
restraining buyers. Plates and sectional material are 
exceptionally quiet, though boilermakers have shown a 
little more activity of late. Galvanised sheets, too, are 
in better demand. The majority of the ironworks have 
very lean order books, and perhaps the latest cut in prices 
will prove of some benefit. The Scottish Black Sheet 
Makers’ Association has now brought its prices into line 
with those of the Steel Makers’ Association, and the new 


prices are as follows :—-Sheets under fin. to */,, in., £11 5s 


under 3/,,in. to 4in., £11 15s.; under hin. to 16 g., £12 19s.; 
under 16 g. to 20 g., £13 5s.; under 20 g. to 24 ¢., £13 L5s.; 
and under 24 g. to 27 g., £14 15s. per ton. The Scotch 


pig iron trade is exceptionally slow. Makers are doing 
everything possible to promote business, but requirements 
are few and nothing is being bought for stock. The engi 
neering trades are very dull. 


Coal. 


Business in the Scotch coal trade was without 
fresh feature during the past week. The demand for round 
coal from the West of Scotland district continues dull, and 
the principal outlet the request for washed fuels 
Despite cheaper prices, overseas buyers are not placing 
large orders, but the total shipments from the district are 
better. The Fifeshire coalmasters are experiencing a fair 
general turnover, and the same may be said of the Lothians 
In these districts also the demand for washed nuts is the 
dominating factor. Some comparatively cheap prices 
have been quoted for Fifeshire large coal, and this fact 
has brought out a fairly steady stream of orders. Shipping 
tonnage has not been too plentiful recently, and freights, 
more expecially to West Italy, have been firmly held. 
In the preceding week the freight rate from the Forth to 
West Italy dropped to 13s, 6d., but within the past day 
or two 14s. 6d. has been named. From Clyde ports to the 
same destination 13s. 9d. to 14s. is the rate. On occasion, 
however, much cheaper quotations have been heard of. 
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Aggregate shipments from Scottish ports during the past 
week amounted to 241,607 tons, against 222,124 tons in 
the preceding 
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week and 298,943 tons in the same week 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Improved Coal Trade. 


THE improvement which has been manifest in 
the coal export trade during the past week or so is en- 
couraging. Whether it will he maintained remains to be 
| seen, but the fact that progress towards activity in a real 

sense is slow is not in itself unhealthy, but rather the con- 

trary, and in a way is preferable to meteoric movements, 
| which are dangerous and by no means welcome. It cannot 
| be denied that the attitude of the coalowners in stead- 
fastly declining to continue the policy of cutting prices is 
partly responsible for the better state of things existing, 
as it has had the effect of making buyers abroad feel that 
the bottom of thee market has been touched, and that 


on the rebound and have to pay prices higher than those 
now ruling. 
tions to be taken into account, viz., that outputs have 
recently been affected by so many men being laid aside 
by influenza and that February is a short month, with 
the result that exporters have to get away at an earlier 
date shipments to which they are committed. The point 
whether prices are likely to improve to any material extent 
depends whether the demand now prevailing not only is 
sustained but steadily expands and keeps abreast of in- 
creasing outputs. There is scope for marked expansion 
in production, as is shown by the number of unemployed, 
but while owners are prepared to do their utmost to find 
| work for idle miners, at the same time it is not unlikely 
| that they will want to be reasonably certain that there 
is an outlet for their coals at a remunerative figure before 
they seriously entertain developments on a substantial 
scale; while, furthermore, there is the question whether 
| shipment facilities are adequate to deal with a much 
increased output. Lack of proper facilities means that 
coalowners have not a fair chance, as coal prices are kept 
down for the reason that when collieries have coals standing 
and are short of empty wagons they are forced to accept 
less than current values frequently in order to get clearance, 
and so enable their pits to continue working without 
interruption. 





Spirit of Co-operation. 

It is satisfactory to see the better spirit prevailing 
| between capital and labour in different districts. Sir 
| David Llewellyn reopened the Tower Colliery, Hirwain, 
on Monday last as the result of a petition which he received 
from 90 per cent. of the workmen, who promised him their 
fullest co-operation in the working and development of 
the collieries. Negotiations between the men’s repre- 
sentatives and the management of Messrs. D. Davis and 
Sons have resulted in work being re-started at No. 8 pit 
at Tylerstown, where about 1000 men are engaged, and 
in the event of price lists being settled it is probable that 
full work will be resumed at Messrs. Locket’s Merthyr 
collieries at Mardy this week, thus providing employment 
for 2500 men. Negotiations have also been opened for the 
re-starting of operations at the Bodringallt Colliery, one 
of the oldest in the Rhondda, belonging te Cory Bros. and 
Co., Limited. It is interesting to note that the principle 
of co-operation between the workmen and the owners, 
which has been in existence for rather more than a week at 
the Ferndale collieries belonging to Messrs. D. Davis and 
Sons, is proving a success. According to one of the leaders, 
the results are so gratifying that they are encouraged to 
persevere in the extension of the system. At each pit 
there has been elected a workmen’s committee of six, which 
meets a committee of an equal number appointed by the 
management at the end of the working day to consider and 
remedy any complaints lodged by either side and discuss 
any differences that may have arisen. At the end of each 
week the men’s representatives meet the general manager 
at headquarters and frankly discuss conditions of working 
and any other matter which will contribute to the improve- 
ment of output and the reduction of costs. In this way 
a healthier atmosphere is being created, and already it is 
reported that production has been beneficially affected, so 
that it is hoped that the danger of pits having to bé closed 
on account of the cost of working will be averted. 





Last Year's Trade. 


Official returns are now available regarding the 
trade at several South Wales ports last year. The results 
shown are unfavourable when they are compared with 
those of 1920. Bad trade generally, and the coal strike in 
particular, are responsible for the unsatisfactory results. 
At the Bute Docks imports and exports together totalled 
5,206,752 tons, as ayainst 7,728,144 tons in 1920. Coal 
exports fell from 5,255,971 tons in 1920 to 3,860,554 tons 
last year. In the case of the Barry Docks, imports and 
exports came to 6,008,000 tons last year compared with 
7,397,020 tons in 1920. 
6,897,949 tons in 1920 to 5,643,893 tons in 1921. At 
Newport the total trade of the port for last year was 
3,423,469 tons as against 5,102,319 tons in 1920. Exports 
of coal fell from 4,348,932 tons to 2,986,669 tons, while at 
Port Talbot, imports and exports last year amounted to 
1,069,333 tons as against 2,066,795 tons in 1920. Coal 
shipments fell from 1,607,581 tons to 792,611 tons. 


Wage Agreements. 


Agreement was come to on Saturday at Swansea 
at a meeting of the Conciliation Board of the South Wales 
tin-plate trade by which the workmen accepted the em- 
ployers’ offer of a special bonus of 74 per cent. in lieu of 
bonuses amounting to 17} per cent., which expired on the 
4th inst. The men’s representatives in the first place put 
forward an application for 25 per cent., and subsequently 
asked the employers to grant 10 per cent., but the em- 
ployers expressed their regret that they could not see their 
way to accede to the latter owing to the serious condition 
of the trade. The coal tippers at Cardiff have confirmed the 
agreement which was arrived at by their representatives 
with the dock and railway companies recently, in London, 
respecting wages. The men have also considered an appli- 
cation from the railway companies to adopt a split shift 
| in place of the present working arrangement, and have 
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| appointed representatives to attend a 


| shareholders the equivalent of 11 per 
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| unless they come along for supplies they might be caught | 


At the same time there are other considera- | 











joint national 
conference of all the parties concerned in the shipment of 
coal to consider the matter. 


Railway Amalgamation. 

It is now announced that in all cases terms have 
been arrived at under which railways in the grouping 
scheme for this district are to be amalgamated. The line 
in which most interest centred was the Barry Railway, and 
it is understood that the terms come to with the Great 
Western Company are upon a basis which gives the Barry 
cent. upon the 
undivided ordinary. The exact terms are to be disclosed 
at the shareholders’ meeting to-day (Friday). Barry 
stocks have shown a remarkable advance. The lowest 
prices last year were as follows :—Undivided ordinary, 
1023 ; preferred ordinary, 45 ; and deferred ordinary, 554. 
On Tuesday last the prices were as follows : Undivided 
ordinary, 1854; ; preferred ordinary, 67; and deferred 
ordinary, 118. 


Current Business. 


The past week has seen a better demand for 
practically all classes of steam coals, and the tone is 
improved all round. Collieries are in a stronger position 
than they have been for a long time past, and are able to 
name higher figures, especially for this month's shipment, 
as order books are pretty well full and they have no coals 
to spare. The recent wintry weather has resulted in a 
brisker demand for the shipment of coals to France, 
while, of course, the home inquiry has also improved for 
the same reason. Sized coals are almost unobtainable for 
this month. Anthracite qualities are quict, although nuts 
and cobbles maintain a relatively good tone. There is no 
change as regards coke and patent fuel, while pit-wood is 
about 30s. to 31s. 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 





the 18th 


to 56, 


that to-morrow, 
London, 8.W 


Hyatt, Limited, asks us to state 
inst., it will move from Thurloe-place, 
Victoria-street, London, 8.W 


Tue Consiperr Construction Company informs us that it 
has moved from No. 5, Victoria-street, to No. Victoria, 
street, S.W.1. The telephone number will remain unaltered 
as Victoria 3033. 


Mr. Georce 8. WiLrorp, who for the past seventeen years 
has represented Cammell Laird and Co., Ltd., in the Midlands, 
has resigned his position with that company to join William 
Mclean, Limited, Stirling Chambers, Sheffield. Mr. Wilford 
becomes a dircctor of Messrs. William McLean 


Simpctex Conpvurrts, Limited, of Garrison-lane, Birmingham, 
informs us that it has completed arrangements for a joint sales 
service with its associate company, Credenda Conduits Com- 
pany, Limited, whereby all Simplex and Credenda productions 
will be available at the branches and depéte of both companies. 
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WE are informed that the business of Samuel Cook and Co 
machine and spring makers, of Albert Works, Bury, has been 
acquired by Mr. Leslie H. Lomas, F.R.S., late of De Bergue and 
Co., Limited, Strangeways Ironworks, Manchester. The business 
will be carried on as heretofore under the old firm's name, and 
the services of Mr. Miley, the manager, have been retained. 


Tuomas L. Hate, Limited, of Dudley Port, Tipton, Staffs, 
informs us that having made various alterations in its organ- 
isation, Mr. W. Clarkson, its late representative for London 
and district, has taken up @ position on its directorate, It 
hes appointed as Mr. Clarkson's successor Mr. N. Mitchell 
28, Flanders-road, Bedford Park, London, W. 4. Telephone 
Number 1065 Chiswick ani telegraphic address, Umalsteclo 
Chisk, London. 


Contracts.—Clayton, Son and Co., Ltd., of Leeds, have 
recently been successful in obtaining orders for welded steec? 
mairs frcm the Birmingham Corporaticn, Waterworks Depart- 
ment, and also frcm the Metropolitan Water Board. 

“Tae New Frencu Steet Process.’’—In our issue of the 
10th inst., p. 164, the statement is made that the “ huge plant 
is being manufactured in Sheffield in connection with it at the 
Imperial! Stee! Works of Messrs. Basset of Paris."’ This should, 
of course, read, “‘ At the Imperial Steel Works of Messrs. Edgar 
Allen and Co., Limited, for Messrs. Bas’et, of Paris,” as in the 
letter from our Sheffield Correspondent. 

SAMPLING AND ANALYsIs OF CoAL COMMITTEE. 


—The Fuel 


| Research Board of the Department of Scientific and Industrial 





Exports of coal declined from | 


| pany’s provincial depdte, t 


Research has appointed a Committee to advise upon the sampling 
and anlysis of co The personnel of the Committee is as 
follows :—Professor Thomas Gray (chairman), Professor J. W 
Cobb, Dr. J. T. Dunn, Dr. J. 8. Flett, F.R.S., Mr. G. Nevill 
Huntly, Mr. 8. Roy Illingworth, M.Sc., Mr. J. G. King, Dr. C. H. 
Lander, Dr. R. Lessing, Mr. C. A. Seyler, Mr. F. 8. Sinnatt, and 
Professor R. V. Wheeler, the secretary being Miss N. Renouf 
It is intended that the methods recommended by the Committee 
shall be adopted in connection with the physical and chemical 
survey of the national coal resources. Communications for the 
Committee should be addressed to the secre - at 16 and 18, Old 
Queen-street, Westminster, London, 8.W. 
Taornycrort’s Starr Dinner.—The 
London staff of John I. Thornycroft and Co., Limited, held at 
the Holborn Restaurant on Friday, February 10th, proved a 
most enjoyable function. An assembly of over 120 filled the 
Crown Room, including visiting members from the staff of the 
Basingstoke and Southampton works and several of the com- 
he chair being oceupied by Mr. Alex. 

Glegg, the senior director of the company, supported by Sir John 
>. Thornycroft, K.B.E., the managing director. In proposing 
the toast of “ ‘lhe Chairman,”’ Mr. R. C. Hewitson, assistant 
secretary, referred to Mr. Glegg’s long association and adding a 
tribute to his guidance and an sreciation of the kindly interest 
he had always evinced in the wales of the staff. In responding, 
Mr. Glegg expressed his thanks for the very cordial reception 
accorded him, which he interpreted as an expression of goodwill 
to the firm as muc h as to himself. Mr. C. H. Newman, in pro 
posing the toast of ‘‘ The Firm,” sounded the ‘most popular note 
of the evening when he referred to the very close association 
between the Thornycroft family and the firm, according a hearty 
welcome to Sir John E. Thornycroft, and recalling his presence 
amongst them on the occasion of their first dinner twenty-five 
years ago. In responding to the toast, Sir John was given a 
rousing ee. and in the course of his remarks referred to 
the approaching removal of the London staff to its new head- 
quarters at Thornycroft House, Westminster, also to the new 
sports ground the firm had ac quired for the use of the — oyees, 
which was now being prepared for the ensuing season e then 


a dinner of the 


| proceeded to present the prizes awarded to the winners of the 





Other speeches 


sports competitions held during the past year. 
programme ot 


followed, interspersed by a most enjoyab le 


musical and other items, 














198 
Current 
{RON ORE. 
N.W. Coast— 
Native 37/- 
(i) Spanish 28/- 
(1) N. African 28/- 
N.E. Coast— 
Native a 
Foreign (c.i.f.) 26/- 
PIG IRON. 
Home. Export. 
£5. 4d, £a. a. 
(8) ScoTLanD— 
Hematite ... 5 56 0 - 
No. 1 Foundry § 76 -- 
No. 3 a § 26 _ 
N.E. Coast— 
Hematite Mixed Nos. 440. 414 0 
No. 1 a a ee ke Se eS 415 0 
Cleveland— 
No 1. 415 0 415 0 
Silicious iron 415 0 415 0 
No. 3 G.M.B. 410 0 410 0 
No. 4 Foundry 476 476 
No, 4 Forge 426 42 6 
Mottled 315 0 315 0 
White ... 315 0 315 0 
MIDLANDS. 
Staffs, — 
All-mine (Cold Blast) -110 0 -— 
Part Mine Forge None offering. 
North Staffs. Foundry 
(Vom.) 410 Oto 415 0 
(8) Northampton— 
Foundry Nos. 2 and 1... Nominal. 
- No. 3 ccliitme tint eee, al 
o. Forge ft ee = 
8) Derbyshire— 
No. 3 Foundry 45 0t410 0 
Forge 317 6 
(3) Lincolnshire— 
Basic . 40 Oto4d 5 0 
Peentiey «... .. « wt 5 Oe ''O@ 
Forge 426tw45 0 
(4) N.W. Coast— 
N. Lanes. and Cur. 
Hematite Mixed Nos. ... 515 0 — 
MANUFACTURED IRON. 
Home. Export 
£8. d. Sad 
SooTLanD— 
Crown Bars on ak 2 ne -- 
Best ,, a> winks ee — 
N.E. Coast— 
Common Bars 12 0 0 — 
Marked _,, 1710 0 - 
Tees 1410 0 — 
Lanos. — 
Crown Bars ... ... ... 12 0 0 - 
Eat os 1600 
8. Yorxs.— 
Crown Bars .. 12 0 0 — 
Best ,, 1400 oo 
Hoops 1600 - 
MrpLaRDs— 
Marked Bars (Staffs.)... 1410 0 wy -- 
Crown Bars ... ... 12 0 Oto 18 0 0 
Not and Bolt Base 11 0 Ot 1110 0 
Gas Tube Strip 1210 0 —_ 
Hoops (Nom. ) 100 Le 
STEEL. 
(6) Home. (7) Export. 
£e d, €ead4 
(6) SoorLanp— 
Boiler Plates .. 1400 i 
Ship Plates fin. andup10 10 0 _ 
Sections ... 10 0 0 —_ 
Steel Sheets J,in.togjin.11 15 0 ~- 
Sheets(Gal. Cor. 24 B.G.) — 160 0 


(1) Delivered. (3) Net Makers’ works. 
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N.E. Coast— 


Angles 
Joists 


Fish-plates 
Channels... 


Soft Billets 
N.W. Coast— 
Barrow— 


Light _,, 
Billets 

Ship Plates 
Boiler _,, 





(8) At furnaces. 


Ship Plates ... 
Boiler Plates ... 


Heavy Rails ... 


Hard Billets __ 


Heavy Rails ... 


STEEL (continued) 
Home, 
£s. da. 
10 10 
10 0 
16 0 
10 10 
910 
14 10 
14 10 
9 5 
7 5 


cooocooococo 


910 0 
ll 0 
9 5 0 
1010 0 
1410 0 


(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


(British Official). 


Export. 
gs a. 


MaNcuEsTer (Prices irregular and wacertain, unc —" - 


Bars (Round) 10 0 Oto 12 0 0 
y» (others) 1l 0 0to12 0 0 
Hoeps (Best) ... 15 5 0 1 0 0 
»» (Soft Steel) 12 5 0 12 0 0 
Plates iw < £10 to 12 10 0 0 
» (Lanes. Boiler)... 16 0 0 _ 
Sugrristp— 
Siemens Acid Billets .. 10 0 Otoll O 0 
Bessemer Billets ... 1210 0 - 
Hard Basic SS) i a - 
Soft 9% 719 Oto 9 0 0 
Hoops 12 6 0 _- 
Soft Wire Rods 11 00 _ 
MIDLanDs— 
Small Rolled Bars... 915 0t 10 0 0 
Bessemer Billets 710 Ot 8 0 0 
Hoope 12 0 0 to 1210 0 
Gas Tube Strip Bait .& « _ 
Sheets (24 W.G.) . 1310 Oto l4 O 0 
Galv. Sheets(f.o. b. L’ pool) 16 0 0 to 1610 0 
Angles . ae on _ 
Joists 1010 0 — 
a Ege RE ht ge iy in = 
Bridge and Tank Plates 1010 0 
NON-FERROUS METALS. 
Swanssa— 
Tin-plates, 1.C., OW by 14 2... 20. 1. cee 18,6 to 19/- 
Block Tin (cash) ote? 152 0 0 
* (three months) 153 15 0 
Copper (cash)... 6. 00 
»» (three months)... 6117 6 
Spanish Lead (cash) 2015 0 
s (three months) 2012 6 
Spelter (cash) 2317 6 
» (three months)... 2412 6 
MaNCHESTER— 
Copper, Best Selected Ingots 65 10 0 
» Electrolytic 68 00 
« Strong Sheets ... 200 
» Loco Tubes 012 
Brass Loco Tubes 010 
» Condenser ... 013 
Lead, English 2210 0 
» Foreign 21 00 
4 Metal prices prectically wnchanged). 
FERRO ALLOYS, 
(All prices now nominal), 
Tungsten Metal Powder 1/8 per Ib. 
Ferro Tungsten 1/5 per lb. 
Per Ton. Per Unit 
Ferro Chrome, 4 p.c. to 6 p.c. carbon... £26 10/- 
a 6 p.c. to 8 p.c. ” £25 10 0 9/- 
a 8 p.c. to 10 p.c. - £24 10 0 8/- 
o Specially Refined 
Max, 2 p.c. carbon «£70 26 - 
oo Tee? gg be 39/- 
» O75 p.c. codben . ...£104 37/- 
»,  @arbon free ... ..-2/- per Ib. 
Metallic Chromium ...5/3 per Ib. 
Ferro Manganese \( per r ton) £15 for home. 
»» Silicon, 45 p.c. to 50 p.e, ..- £13 . 0 0 scale 5/- per 
unit 
" vy TE Pee nee sae ane oee24 10 0 scale 6/- por 
unit 
» Vanadium ...20/- per lb. 
» Molybdenum ...7/+ per lb. 
», Titanium (carbon free)... ...1/8 per Ib, 
Nickel (per ton) .. 180 
Cobalt .--14/- per Ib, 
Aluminiam (per ton) ..-£110 to £120 


(4) Delivered Sheffield. 


(8) Except where otherwise indicated coals are per ton at pit for inland and f.o.b. for export and coke is per ton on rail at ovens and f o,b, for export, 


Prices for Metals and Fuels. 





| FUELS. 
| SCOTLAND. 
Lan aRKSRIRB— 
(f£.0.b, Glasgow)—Steam 
’ 7 Ell... 
= ss Splint 
” - Trebles 
“s Doubles ... 
» e Singles 
AYRSHIRE— 
(f.0.b. Ports)—Steam 
- os Splint 
= e Trebles 
FirgsHiRnE— 
(f.0.b. Methbil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles 
Doubles 
Singles 
LoraiaNs— 


Secondary Steam 
Trebles 

Doubles 

Singles 


(8) N.W. Coast— 
Steams ‘ 


Household | 
Coke ... 
NORTHUMBERLAND— 
Best Steams 
Second Steams 
Steam Smalls ... 
Unscreened 
Household 
DurRsamM— 
Best Gas ... 
Household... 
Foundry Coke 
SusrrigsLtp— 


Derbyshire Hards ... 
Seconds 

Cobbles 

Nuts . 





Washed Smalle ee 

Best Hard Slacks ... 

Seconds aa 

Soft Nutty ,, 

Pea - 

Small ” 

House, Branch elute 
» Best Silkstone ... 


CaRpirr— 
Steam Coals 
Best Smokeless large ... 
Second ‘ 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ,, 


Ordinary ,, * 
Best Steam Smalls 
Ordinary 9° 

Washed Nuts .. 

No, 3 Rhondda Large .. 
Smalls 
Large 

Through 


No. 2 - 
” ” 
a - Smalls 
Coke (export) ... 
Patent Fuel 
Pitwood (ex ship) 
SwaNnssa— 
Anthracite Coals: 
Best Large 
Seconds 
Red Vein ... 
Big Vein ... .. 
Machine-made Cobbies... 
Nuts . 
Beans 
Breaker Duff ... 
Rabbly Culm ... 
Steam Coals : 
Large 


Beconds 
Smalls 





Cargo Through 


(f.0.b. Leith)}—Best Steam 


... 13)- 
-. 14/- 
.. 11/- 

10/- 
8/- to 9/- 
7/- 
a to 39. 
. 34/- to 37/- 
Blast Farnace Coke (Inland and Export)... 


Best Eastern Valley Large ... 


ENGLAND, 


INLAND. 


S. Yorks. Best Steam Hards 23/6 to 25/- 
: to 23,6 
. 22/- to 23/- 
e to 23/- 
. 18/- to 19/- 
to 15/- 
to 15/- 


23/- 


to 12/ 
to 11/ 


- ar 
37 /- 


(9)SOUTH WALES. 


(7) Export Prices—F.0.B. Glasgow. 


(9) Per ton f.0.h, 
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Export. 


y 
~ 


ne 
t 


29 |. 


23/6 to 26/- 


22/9 
18/6 


23/6 
25, 


19,6 to 23/- 


25/6 
22/- 
18/6 


22/6 
22/- 
25 ys 


18/6 


33/- 
|. to 55, 
32/- 
24/- to 26; 
22/- to 23/- 
14/- to 15/- 
21/6 
l. to 30/- 


21/6 to 22/- 
20/- to 21/- 
25/- te 30/- 
32/- to 33/- 


17/6 to 27/6 


25/- 
24/6 to 
24/6 to 
23/6 to 
24/- 


24/9 
25/- 
24/- 
24/6 
24/- 
24/- 
23;- 
20/- 
18/- 
32/6 
30/- 
20/- 
23/- 
21/- 
16/- 
35/- 
27/- 
31/ 


23/- 
22/- 
19/- 
14/- 
27/6 
27/6 
19/- 
22/- 
19/- 
15/- 
32/6 
24/- 


Sesstesssssstss 


22 6 to 26/- 
20/- to 22,6 
12/6 to 15/- 
18,6 to 20/- 


~ (6) Glasgow, Lanarkshire and Ayrshire, 
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French Engineering Notes. 
(Prom our Correspondent in Paris.) 


France-British Trade. 


Tuts country is the nearest market to Britain | 
and it offers the best guarantee to sellers, for despite the | 


financial embarrassments at the moment, the situation 


of buyers is relatively better than it is in other countries | 


with depreciated money values, and as there is a growing 
need for all classes of goods, it is certain that business 


could be done if only facilities were offered for more active | 


commercial relations on both sides of the Channel. During 
the past three years the imports from Britain have been 
rapidly declining, as the result mainly of the exchange 
rate, aggravated by the higher import duties, which put 
up prices against French buyers to such an extent as to 
conyince them of the impossibility of purchasing British 
goods at all. The difficulty was increased by the reluct- 


ance of many British firms to stabilise prices by consenting | of a cylinder, which constitutes the barrel, and a second plate | 


to sell at a fixed rate of exchange. The imports of 
machinery to France have therefore fallen to a level that 
means @ temporary loss, at any rate, of this market to 
British manufacturers. If we are to wait for a return to 
normal conditions of exchange, it is probable that a 


| 


recovery Will be delayed for a considerable time, and it is | 


therefore desirable to see what can be done to improve- 
the situation under existing circumstances. Unless the 
old commercial relations between the two countries are 
re-established soon, the difficulties in the way of re- 
covering business will increase. 
have anything to do with Germany are unanimous in 
declaring that a continuance of the present state of things 
can only benefit that country. In most branches 
engineering the productive costs are declared to be one- 
half of what they are in France, so that the German manu- 
facturer can afford to take upon himself the heavy pro- 
tective duties imposed against him and yet undersell 
m this market. It is therefore time that something should 
be done in the way of reciprocity to provide facilities to 
British firms for doing business in France, at the same 
time that French producers will be enabled to sell their 
products in Britain. It 
not favourable to any such arrangement at the moment. 


Traders in France who | 


of | 


is true that the conditions are 


; | 
The past week or two has witnessed an unexpected slump 


at a time when evidences had been pomting to a revival 
of confidence. 
a feelmg of distrust in the immediate future, which 
observable in the exceptional stringency of the money 
market. There is no capital available for any kind of 
industrial or commercial undertaking, and no improve- 
ment is anticipated until the air is cleared of the doubts 
and misgivings which cloud the forthcoming Genoa Con- 
Advantage has been taken of this reserved 
attitude by certain people to work up a financial scare, 
with the result that some of the banking imstitutions have 
been brought under undeserved suspicion. and so long 
as such manceuvres continue to sap confidence there is 
no hope of doing much business in this country, whatever 
may be the fiscal or other facilities offered. 


is 


ference. 


Commercial Arrangements. 


The financial difficulties. in so far as they affect 
trade, are less serious than they are made to appear. The 
country is in need of a great deal of machinery and manu- 
factured goods, and buyers are quite capable of paying 
for them. If the negotiations concerning the Genoa Con- 
ference can be settled satisfactorily, and no other disturb- 
ing influence arises, the situation will be eminently favour- 
able to a revival of trade, when capital will once more find 
way into industrial ventures and the various engi- 
neering enterprises, which are at present held up through 
want of money, will be put in hand. The feeling is general 
that the commercial crisis is due to political and financial 
troubles which are both of a temporary character, and 
that as soon as they are adjusted the outlook will be more 
reassuring than it has been at any time durmg the past 
three If British firms are to participate in the 
expected recovery, it can only be as a direct result of the 
political negotiations. The fiscal policy of France aims 
at the creation of a series of independent commercial 
arrangements with different countries in place of the old 
treaties of commerce, such arrangements being established 
on @ purely reciprocal basis, whereby French products 
will receive specially favoured treatment in return for 
the provision of facilities for the importation of certain 
foreign goods. To permit of that policy being carried 
mto effect, the import duties were raised to a level far 
above what would appear to be justified by the deprecia- 
tion of money values. The immediate result was to pro- 
voke retaliation, when most countries hedged themselves 
in with tariffs which are having a disastrous effect upon 
foreign trade. The hopes that were entertained of other 
countries willingly coming to terms with France have not 
been fulfilled. 
been signed with Poland, and that satisfactory negotia- 
tions are in progress with Czecko-Slovakia, but 
nations have so far shown an uncompromising resistance, 
to the extent that all commercial relations with Spain 
have been practically suspended and negotiations are 
being continued laboriously with Italy, so far with little 
prospect of success. It is doubtful whether the French 
policy will constitute a satisfactory basis of agreement 
with Britain, for most of the manufactured goods capable 
of being imported are now being made in this country, and 
any coneessions in favour of the British industry would 
certainly be met with resistance from home firms, many 
of which are still clamouring for further protection. Still, 
it is clear that if the essentially French* products and 
goods are to find markets abroad, the home engineering 
and other industries must submit to the competition of 
imported manufactures, otherwise there can be no reci 
procity. The extent of that reciprocity will depend largely 
upon political negotiations, which are becoming more and 
more inseparable from commercial arrangements, and if 


its 


5 ears. 


The political troubles have been creating | 


It is true that an arrangement has just | 


other | 


the two countries could settle upon some common political | 


policy the commercial facilities would follow as a matter 
of course. 





_ British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
| When an abridgment is not illustrated the Specification is 
| without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
| at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS. 


173,698. January 18th, 1921.—IMPpROVEMENTS IN OR RELATING 
ro Borers or THE Locomotive Ovat Box Tyrer, Mann’s 
Patent Steam Cart and Wagon Company, Limited, and 
James Hutchinson Mann, both of Pepper-road, Hunslet, 
Leeds. 

Tue boiler shell A comprises a plate bent or rolled in the form 


bent or rolled into a truncated cone and conetituting the external 


N?173,698 


4 
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fire-box B. The arrangement of the joints is clearly shown. The 
front end of the barrel is closed by « tube plate in the usual way 
— January 12th, 1922. 


DYNAMOS AND MOTORS. 


146,175. June 25th, 1920.—IMPROVEMENTS IN AND 
To AsyNcHRONOUS Morors, Siemens 
G.™.B.H., of Siemensstadt, near Berlin. 

Twisted subdivided conductors, such as ABCD, are placed 
in the individual slots and are connected together by end rings 

EF. The twisted conducters may be constructed either by 

winding the subdivided conductors round a flat core or prefer- 

ably by first winding the conductors as # circular tube and then 
pressing them flat. The conductors are insulated from each 
other, and the amount of imsulation used depends on the voltage 


RELATING 


N° 146,175 


B D 
CAAA AA AAA Ds 


| ae | 


SLID DIODODDDAs 





that is likely to occur between the conductors. Layers of iron 
may be used for increasing the crowding of the current in the 
slots. The object of using these subdivided twisted conductors 
is to increase the resistance while the motor is running with a 
large slip, as when it is starting, whilst the current is uniformly 
distributed in the conductors near the zero rotor frequency. As 
the frequency increases the density of the current in the part of 
the conductor lying near the opening of the slot becomes greater 
than at the bottom of the slot.—-December 28th, 1921. 


SWITCHGEAR. 


173,549. July 20th, 1920.—IMPROVEMENTS IN AN AUTOMATIC 
SwiItcH WHICH IS PARTICULARLY SurraBLe FoR ELEecrrRic 
Hoists, Albert Satterthwaite, of 5, Leander-road, Wallasey, 
Cheshire. 

The hoisting drum, which is not shown in the drawing, is driven | 
by an electric motor, and is controlled while lowering by a brake 


N°173,549 
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Schuckertwerke, | 





spindle D. The plate B has considerable weight and therefore 





assists in the returning of the plate C and switch spindle D 
to the lower position when the brake arm A has moved out of 
contact with it. The springs provide a smooth and even 
engagement of the parts. The spindle has at its upper end an 
insulated block E carrying a carbon brush adapted to move 
over a contact surface F, to complete or break, as desired, the 
circuit of am @utomatic or simular starter for the clectric motor 
—December 20th, 1921. 





| 

| 

| LIGHTING AND HEATING. 

| 173,660. November 4th, 1920.— IMrRovEMENTS IN ELeUreicaL 
Heatine Unrrs, Harry Cheshire, of Crammer and Cheshire, 
of Stewart-street, Spring-hill, Birmingham, and Vincent 
Summerhayes, of the same address. 

Each heating unit consists of a member A of insulating 
material around which is wound a coil of high-resistance wire 
or ribbon B. The member A is secured between two insulating 
plates C of mica or other suitable matcrial. The ends of the 
coil B are provided with terminals D which pass through the 


N° 173,660 














| 





insulating plates ( Upon the outer side of each pate C 
metal clamping plate F. Each metal clamping plate is of channel! 
section having turned up edges, and one of the plates F is pro- 
vided with lugs G at its edges which are used for clamping the 
heating unit between the plates. The two plates F are therefore 
pressed towards eech other so as to grip the heating unit between 
them, and while this pressure is being exerted the lugs G upon 
the lower plate are bent over the edges of the other plate.— 
January 124th, 192%. 


is a 


TRANSMISSION OF POWER. 


173,677. November 25th, 1920. 
William Sumner, of 3, St. 
Joseph Torrey, of Hardwick, 
Liverpool. 

The driving shaft A has a pinion B mounted loosely upon it, 
and the pinion has an extended boss C. On the driving shaft 
there is also a collar D. A stout band coil E and a lighter coil F 
are wound round the parts, as shown, the light coil being 
attached to the heavy coil at G, whilst the right end of the light 


-TMPROVEMENTS IN CLUTCHES, 
Michael's Church-road, and 
Park-drive, Blundellsands, 


N°173,677 





D 


coil is attached to a loose ring H which is made of leather or 
has leather-faced sides. K is a loose grooved collar, and L a 
loose plain ring. To put the clutch into operation the sliding 
sleeve or collar K is moved towards the fixed collar D by means 
of a forked lever so that the friction ring H is taken round in the 


| direction of the arrow.—January 12th, 1922. 


MOTOR CARS AND ROAD TRAFFIC. 
2ist, 1920.—IMPROVEMENTS RELATING TO 
IGnrTion APPARATUS, 
and the M-L, Magneto 
Works, West Orchard, 


173.643. October 
DisTRIBUTORS FOR HIGH-TENSION 
Ernest Anstey Watson, M.Sc., 
Syndicate, Limited, of Victoria 
Coventry. 

A cylindrical metal body A carrying a rotatable spindle B is 
formed with a chamber C which is closed at its front end by a 
cover D of insulating material and contains the high-tension 
terminals and connections. On the end of the spindle within 


N°173,643 





GK 
the cover there is the usual distributor arm E which coacts with 
the terminals. ‘Ihe spindle is also provided with the 
interrupter cam F. The interrupter consists of 4& spring 
arm G provided with a contact H which co-operates with 
a fixed contact, both being mounted on a metal plate J 
in a lateral cavity K, so that the spring arm and con 
tacts lie wholly outside the body. On the plate J is also 


| mounted the condenser L, which is partially enclosed by a metal 


arm A in the well-known usual manner. When lifted by means 
of a rope, this arm comes into contact with a plate B, connected | 


| by springs with a plate C moving in guides and connected to a | distributor or removed therefrom as required. Motion is traus- 


cover. The interrupter and condenser are arranged to form a 
single unit which can easily be attached as a whole to the 
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mitted to the spring blade of the interrupter from the cam by a 


thrust rod N, preferably of insulating material, the rod being 
arranged to slide in a groove. 
separate detachable cover O.—January 12th, 1922. 


TRAMWAYS AND RAILWAYS. 


173,669. November 12th, 1920.—ImMrproveMENTs IN TROLLEY 
Heaps ror ELscrricatty Prorettep VEHICLEs, Robert 
John Danson, of 11a, South Bank-road, Edge-lane, Liver- 
pool 


The accompanying drawing shows a trolley head constructed | 


in accordance with this invention. It will be seen that the part 


N° 173,669 

















which receives the trolley wire is split into two parts A and B, 
and the parts are pressed or held together by springs.—January 
12th, 1922. 


MISCELLANEOUS. 


168,582. April 15th, 1921.—IMPpROVEMENTs IN APPARATUS FOR 
PULVERISING COAL AND OTHER SussTances, The Powdered 
Fuel Plant Company, Limited, of 47, Queen Victoria-street, 

A pulveriser constructed in aecordance with this invention is 
illustrated. The main shaft carries a plurality of discs, on each 
of which is mounted a plurality of impactors A. The shaft also 
carries the rotor B of a centrifugal fan. The discs with the 
impactors A and fan rotor rotate within a ¢elosed cylindrical 


divided casing. The line of division of the casing is 
in the horizontal plane and the two parts of the casing 
are hinged together. The shaft is drivai by a prime mover 


through belting running on the pulley to be seen on the left. 
Mounted on the right-hand end of the shaft is a second pulley C, 
which, by means of other pulleys and belting, drives the shaft of 


N°168,582 
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a distributor D interposed between the lower end of a feed 
hopper E and an inlet to the casing. The distributor controls 
the supply of raw or untreated coal to the pulveriser. It will be 
seen that the casing is divided into a plurality of compartments, 
and there are openings at F GH. The chambers in which the 
dises work increase in size from the inlet to the fan B and the 
areas of the openings in the partitions decrease in the same direc- 
tion.—January 5th, 1922. 


173.361. October 15th, 
Scholes and H. R. Hall, Victoria 
chester. 

In order to replenish the supply of water in the sight-feed 
glasses of lubricators, the inventors provide a reservoir A of 
water in the end of the oil box. A pump B is used to force the 


1920.—S1cuHT-FEED LusrRicaTors, W. 
Works, Denton, Man- 





which communicates with each of the | 


water into a duet C, 

glasses. There is a serew-down valve D at each of the connec- 
tions. The pump is operated either by the handle E or the 
lever and cam F.—January Sth, 1922, 


The interrupter is enclosed by a 


| 





| 


| see page 


| Mr. W. H. Saunders. 


| street, S.W. 1. 
| lem,”’ by Mr. Roy Horniman. 


| W. P. Sillince. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY. 
Otp CENTRALIANS.—Engineers’ Club, 39, Coventry-street, 
W. 1. Annual dinner, 7 p.m. 
Junior InstrruTion or ENGIneers.—Caxton Hall, 8.W. 
| “ Water Purification for Boiler Feed Purposes,’’ by Mr. W. J. 
Leaton. 8 p.m. 


INSTITUTE OF METALS : 
Hall, The University, St. George’s-square, Sheffield. 
Mechanical Properties of Metals,” by Mr. F, C. A. H. Lantsberry. 
| 7.30 p.m. 
| Tue Iwstrrvution or MecuanicaL ENGINEERS.—Storey’s 
Gate, St. James’s Park, 8.\W. Annual general meeting. “ Elec- 
tric Welding Applied to Steel Construction, with special reference 
to Ships,”’ by Mr. A. T. Wall. 6 p.m. Extraordinary general 
meeting. 5.50 p.m. 


| Royat InstiruTIon oF 
Piccadilly, W.1. Disvourse, 
Ear,” by Mr. D. 8S. M. Watson. 
| Tae AssocraTiIOon Or ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN AND THE LiveRroot Crepit Rerorm Group. 
—The Walker Engineering Building, the University of Liverpool. 
| Lecture, ‘** Unemployment: The Cause and the Remedy,” by 
Mr. Arthur Kitson. 7.30 p.m. 
West or Scoritanp Iron AnD Steev Instrrvure.—Royal 
| Technical College, George-street, Glasgow. ‘“‘Some Notes on 
Steel Castings,” by Mr. Joseph Jefferson. 7 p.m. 


Srerrrecp Loca Secrion.— “ee 
he 


Britatn.—-Albemarle-street, 
of the Mammalian 


GREAT 
* History 
9 p.m. 


INSTITUTE OF TRANSPORT: GRADUATES AND STUDENTs.— 
| Royal Society of Arts, John-street, Adelphi, W.C. 2. “ The 
| Operation of a Large Tramway Undertaking, with reference to 


Capacity and Cost under Given Conditions,” by Mr. M. 
McElroy. 5 p.m. 
SATURDAY, FEBRUARY 18rs. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Annual dinner 
or 


the Boulogne Restaurant, 27, 


Graduates at 
at 7.30 p.m. 


of the London 
Gerrard-street, W., 

ASSOCIATION OF ENGINEERING AND SHIPBUILDING DRAUGHTS- 
MEN: MERSEYSIDE Brancu.—University Engineering Building, 
Liverpool. “* Psycho-therapeutics, with reference to Psycho- 
analysis,’ by Mr. D. A. Betts ‘laplin. 7.30 p.m. 


MONDAY, FEBRUARY 20rs. 


| INSTITUTION OF AUTOMOBILE ENGINEERS.—Mecting of the 
Scottish Centre at the Royal Technical College, Glasgow. 
Paper, “The Physical Properties of Motor Fuels: A Diseus- 
sion of their Bearing on the Motor Industry,’’ by Dr. W. R. 
Ormandy and Mr. E. C. Craven. 7.30 p.m. 

INSTITUTION oF AUTOMOBILE ENGINEERS.—Meeting of the 
Loughborough Graduates at the College, Loughborough. Paper, 
“The Relative Advantages of Air and Water Cooling for Small 
Cars,” by Mr. E, A, C, Oliver. 7 p.m. 

Royat Soctery or Arts.—John-street, Adelphi. Cantor 
Lecture. ‘The Mechanical Design of Scientific Instruments,” 
| by Professor A. F. C. Pollard. 8 p.m. 
| Braprorp Exoingerine Socrety.—Technical College, Brad- 

ford. ‘ Private Telephone Systems,"’ by Mr. R. D. Spurr. 
7.30 p.m. 

Tse Petrer ENGINEERING Society.—Petter’s Institute, 28, 
| Kingston, Yeovil. ‘*‘ Agents of Production,” by Mr. J. W. Ross. 
| 8 p.m. 

INsTITUTION OF Evectrricat Enerneers.—Savoy-place, Vic 
| toria Embankment, W.C.2. Informal meeting. ‘On the 
| Emergency Use of Oil Fuel during the Recent Coal Strike,” by 
Mr. E. F. Tetherington. 7 p.m. 

East Inpia AssoctaTion.—Caxton Hall, Westminster. 
** Hydro-electric Power in India,”’ by Mr. A. T. Arnall. 3.30 p.m. 





| 
TUESDAY, FEBRUARY 2ist. 
Evecrricat Enoriveers.—Hotel 
7 for 7.30 p-m. 


INSTITUTION OF Cecil, 


| Strand. Annual dinner. 
| Instrrution or AuToMOBILE ENGINEERS.—Ordinary general 
meeting of the Institution at the Chamber of Commerce, New- 
| street, Birmingham. Paper, ‘* The Physical Properties of Motor 
Fuels: A Discussion of their Bearing on the Motor Industry,” 
by Dr. W. R. Ormandy and Mr. E. C. Craven. 7 p.m. 
Women’s Enorneertne Society.—Club Room, 26, George- 
street, Hanover-square, W. ‘ Model Experiments in Aero- 
nautics,”’ by Mrs. H. Irving. 6.15 p.m. 
InstiTUTE OF Marine ENGINEERS.—The Minories, Tower 


Hill. E. 1. “Types of Large Marine Engines,” by Mr. D. R. 
Hutchinson. 6.30 p.m. 
INSTITUTION oF CIvin EnNGineeRs.—Great George-street, 


S.W. 1. To be further discussed : “‘Hydro-electric Installations 
of the Barcelona Traction, Light and Power Company,”’ by Dr. 
H. F. Parshall. Paper: “The Improvement of the Port of 
Valparaiso,”’ by Messrs. Arthur Cliffe Walsh and William Frank 
Stanton. 6 p.m. 

GRANTHAM AND District ENGINEERING SocteTty.—Co-opera- 
tive Hall. “‘ Modern Development of Power Transmission by 
Electrical Machinery,” by Mr. W. H. Tew. 7.45 p.m. 


anp THURSDAY, 
AND 23RD. 


TUESDAY, WEDNESDAY 
FEBRUARY 2ist, 22Np, 
INSTITUTION OF ELECTRICAL ENGINEBRS. 
toria Embankment, W.C. 2. Jubilee meetings. 
33. 


Savoy place, Vie- 
For programme 


WEDNESDAY, FEBRUARY 22np. 
INSTITUTION OF AUTOMOBILE ENGINEERS.-—Meeting of the 
North of England Centae at the Assembly Room, Education 
Offices, Salford, Manchester. Paper, entitled ‘* Gearing,” by 
7.30 p.m. 
Leacue anp Counct..—Caxton Hall, Caxton- 
“A Proposed Solution to the Transport Prob- 
7.30 p.m. 


INDUSTRIAL 


Tuornycrort EnNoineerinec Soctery.--Works Canteen, 
Basingstoke. ‘The Problem of the Small Oil Engine,’ by Mr. 
7 p.m. 

InstTiTUTE or Cost AnD Works AccouNnTANTsS.—Institute of 
Chartered Patent Agents, Staple Inn Buildings, Holborn, W.C. 
Lecture : ‘* Some Units of Measurement,’ by Mr. J. C. Todman. 
7 p.m. 

NORTHAMPTON ENGINEERING COLLEGE ENGINEERING SOCIETY. 
—St. John-street, Clerkenwell, E.C. 1. Paper: ‘* Commercial 
Testing of Direct-current Motors and Generators,”’ by Mr. A, T. 
Davis. 5.30 p.m. 


THURSDAY, FEBRUARY 


ENGIngertne Gowtrine Soctery.—The Institution of Ciyi! 
Engineers, Great George-street, Westminster. Annual genera! 
meeting. 12 noon. 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
meeting of the Institution at the Masonic Hall, I 
street, Coventry. Paper, ** Engine Lubrication,”’ by 
Bass. 7.45 p.m. 

INSTITUTION oF AvcTomMoBILE ENGINrEeRS.—Meeting of t)\ 
Wolverhampton Centre at the Victoria Hotel, Wolverhampto:, 
Paper, ‘“‘Some Faults Commonly Found in Suspension,” }), 
Mr. G. H. Lanchester. 7.30 p.m. 


23rd. 


Ordinary genera! 
sittle Park 
Mr. E. 1 


INstiTuTION oF Locomotive Exnotmngeers.—The Enzineer 


Club, Coventry-street, Leicester-square. Annual dinne: 
6.30 p.m. 
FRIDAY, FEBRUARY 24ru. 
Junior Instrrvution or Enorxeers.—Caxton Hall, 8.W, 
Lecture, “‘Curved Beams, Rings and Chain Links,” by M 


E. G. Coker. 8 p.m 

THe Association OF ENGINEERING AND SapsviLnrs 
DRAUGHTSMEN: Merseystpe Brancu.——-The Walker Eny 
neering Building, The University, Liverpool. Lecture, * Th 


Printing Telegraph,” by Mr. H. H. Harrison. 7.30 p.m. 
West Bromwicu ENGINEERING Soctety.—Technical Scho: 
“ Ball and Roller Bearings,’ by Mr. W. A. Ecob. (Lantern 
7.30 p.m. 
Institution 
“Intensive Pr: 


INSTITUTION OF PRopUCTION ENGINEERS. 
Mechanical Engineers, Storey’s-gate, 8.W. 


duction of Automobile Bodies,” by Mr. G. W. Eastwood 
7.30 p.m. 
Roya Instirution or Great Brrrarw.—Albemarle-strect 


Piceadilly, W. 1. Discourse on ‘‘ The Age of th Earth,” by Db 


John Jolly. 9 p.m. 

Royat Merat Tapes’ Pension Soctety.—Grand Hal 
Hotel Cecil. Annual ball. 

MANCHESTER ASSOCIATION OF ENGINEERS.—-Memorial Ha 


Paper, “ Recent Developments | 
by Dr. E. Arder: 


Albert-square, Manchester. 
the Treatment of Manchester Sewage,” 
7 p.m. 

INSTITUTION OF MeEcHANICAL ENGINEERS: GRADUATES 
AssociaTion.—Connaught Rooms, Great Queen-street, King 
way. Annualdinner. 6.45 for 7.15 p.m. 


Norta-East Coast INstrruTioN oF ENGINEERS AND Suatr 
BUILDERS.—Lecture Theatre of the Literary and Philosophics! 
Society, Newcastle-upon-Tyne. ‘‘Some Problems of Mari: 
Diesel Engine Design,’ by Mr. P. Belyavin. 7.30 p.m. 

SATURDAY, FEBRUARY 25ru. 

Junior Instirution or ENGINEERS Norra. Easter. 
Section.—Electrical Engineering Lecture Theatre, Armatron 
College, Newcastle-on-Tyne Drop Stamping and Genera 


Forge Work,” by Messrs. E. F. Lough and R. N. Richardso: 
7 p.m, 
MONDAY, FEBRUARY 27ra. 
INSTITUTION OF MECHANICAL ENGINEERS GRADUATES 


AssociaTion,—Storey’s Gete, St. James's Park, 8.W. Special 


lecture. ‘ Metallurgy in relation to Mechanical Engineering, 
by Sir Henry Fowler, K.B.E. 7 p.m. 

Roya Society or Arts.—John-street, Adelphi, W.c 
Cantor Lecture IL., The Mechanical Design of Scientif 
Instruments,” by Professor A. F. C. Pollard. 8 p.m. 

TUESDAY, FEBRUARY 28ru. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Meeting of the 
Coventry Graduates at the Broadgate Café, Broadgate. Paper 
“The Fuel Question.’’ by Mr, J. Newey. 7.45 p.m. 

INstiTruTION or AvTromosiLe ENGINEERS.—Visit of the 
London Graduates to the coachbuilding works of Measr 
Barker and Co., Limited, Olaf-street, Latimer-road, Nottu 


Hill, W. 11. 

INSTITUTION OF AvVTOMOBILE ENGINeERS.— Informal 
ing at the Institution of Mechanical Engineers. Storey’s Gat 
St. James’s Park, S.W. 1, when various recording instrument 


Meet outside the works at 2.30 p.n-. 


meet 


used on motor cars will be demonstrated and discusse:! 
7.30 p.m. 
Ketcutey Assocratiox or Encinerers. — Through th» 


courtesy of the City Llectrical Engineer and Manager, a visit 
has been arranged to the Valley-road works of the Bradfor:! 
Corporation electricity department. Train leaves Keighley 
5.57 p.m. 

Enoineers: Scortisa Centre. 
Dinner. 


INSTITUTION OF ELECTRICAI 
—Grosvenor Restaurant, Glasgow. 


WEDNESDAY, MARCH Isr. 


-Caxton Hall, 8.W. “ Timothy 
by Mr. Robert Young 


Tae Newcomen Soctery. 
Hackworth and the Locomotive,” 
5 p.m. 

FRIDAY, MARCH 3rp. 

British Non-rerrovs Metats ResEarcn Association 
Queen's Hotel, Birmingham. Annual meeting. 12.50 p.m. 

Junior InstirutTion or ENGtneers.—Caxton Hall, 8.W 
Lecturette, “ Factory Administration,” by Mr. E. T. Elbourn: 
s p-m. 


Storey’s-gate, 


INSTITUTION OF MECHANICAL ENGINEERS. 
Straight-tooth 


8.W. 1. Informal meeting. ‘Spiral Bevel v. 
Bevel,” by Mr. A. P. Bale. 7 p.m. 


SATURDAY, MARCH 4th. 
InstirvTIoN oF Locomotive ENGINgeEeRs.—Caxton Hall, 
8.W. 1. “ Lubrication of the Modern Locomotive,” by Mr. J 
Clayton. 2.15 p.m. 


WEDNESDAY anv THURSDAY, MARCH 8ru anv 9ru. 
INSTITUTE OF MeTaLs.—Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, 8.W. 1. Annual general meeting 
10 a.m. Annual dinner, March 8th, at Trocadero Restaurant, 
Piceadilly-circus, W. 1. 8 p.m. 


THURSDAY, MARCH 9ru. 


Farapay Soctery AND THE Om AND CoLour CHEMISTS’ 
AssociaTion.—Joint meeting at Chemical Society, Burlington 
House, W. 1. Papers on “ The Properties of Powders,”” by 
Messrs. 1.. C. McHatton, C. A. Klein, W. J. Palmer, and R. W. 
Whymper ; Dr. J. W. French and R. 8. Morrell ; Professor T. 
Martin Lowry and P. G. 8. Boswell. 8 p.m. 


WEDNESDAY, MAY 


InstTITUTE OF METALS.—Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, 5.W.1. Annual May lecture 
“The Relation of the Elements,” by Sir Ernest Rutherford 
8 p.m. 


THURSDAY anv FRIDAY, MAY 


Iron AND STEEL INstrTUTE.—Institution of Civil Engineers, 
Great George-street, S.W. 1. Annual meeting. Annual dinner, 
Thursday, May 4th, at Connaught Rooms, Great Queen-street, 


SRD. 


4TH AND 5ra. 





w.c, 





